Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



ir 



WOEKSHOP EECEIPTS, 



FOB THE USE OF 



MANUFACTURERS, MECHANICS, AND SCIENTIFIC 
AMATEURS. 



EENEST SPON. 



LONDOU: 
E. 4 P. N. SPOX, 16, CHAEING CBOSa 

NEW TOBK: 

44, MDBEAy STBUfil. 

1883. 



LONDON : 

PRINTED BY WILLIAM CLOWES AND SONS, LIMITED, 
SIAH70RD SIBEET AND CHABINO CBOSS. 



» • 



f^ 



T 
PREFACE. 



WoBKSHQP Beosipts was compiled to effect tliroe pniposeB ; to 
serve as a note-book for the small manufacturer ; to supply the 
intelligent workman with information required to conduct a 
process, foreign perhaps to his habitual labour, but which it is 
necessary to practise at the time ; and impart to the scientific 
amateur a knowledge of many processes in the arts, trades, and 
manufactures, which will, it is hoped, render his pursuits the 
more instructive and remunerating. 

The novice would do well to remember that it is the individual 
^ skill of the workman in performing many apparently simple 
:Xj operations which renders those operations successful, and that 
:^ this skill is only obtained from long practice or natural ability. 
ijy A pre-eminently superior manipulator resembles a poet in that 
7 he is *bom, not made;' when therefore a receipt is tried for 
the first time and is not thoroughly successful, the experi- 
mentalist should consider how far his own inexperience has 
contributed to the failure ere he condemns the receipt. 

Beceipts peculiarly useful to Mechanical Draughtsmen are 
given at pages 1 to ^9. Keceipts for Alloys, Casting, and 
Founding, pp. 9 to 13 ; Bronzes and Bronzing, pp. 16 to 21 ; 
Cements, pp. 22 to 25; Dyeing, pp. 30 to 40; Glass-cutting, 
twisting, drilling, darkening, bending, staining, and painting, 
pp. 55 to 60; Pottery and Porcelain, pp. 42 to 52; Glass, 
pp. 53 to 60 ; Varnishes, Japans, and Polishes, pp. 60 to 88 ; 
Pigments, and Painting in Oils, in Water Colours, as well as 
Fresco, House, Transparency, Sign, and Carriage Painting, 
pp. 89 to 116 ; Jjathing and Plastering, pp. 120 to 123 ; P^per- 
hanging, pp. 118, 119; Firework Making, pp. 125 to 146, 
Engraving and Etching, pp. 146 to 170 •, M^ci^it^-^^^XaJ^xix^ ^ 
including Cleaning, Dipping, Scratoli\>T\xa'bmg>,'^^\N»^^^^ 
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and Deposits of every description, pp. 170 to 246 ; Pliotograpliy, 
pp. 246 to 295 ; Inks, pp. 343 to 349 ; Silvering, pp. 206 and 
335 ; Gilding, pp. 188 to 199 ; Solders, p. 364 ; Soap, pp. 372 
to 386; Candles, p. 350; Veneering, pp. 411 to 414; Marble 
Working, pp. 386 to 393 ; Dyeing, Graining, and Staining 
Wood, pp. 414 to 426 ; interspersed with other matters far too 
numerous to mention. 

As far as possible subjects at all allied in character, either in 
constitution or mode of working, have been grouped together ; 
and in general, the main subject is indicated by a heading in 
bold clarendon type, branch-subjects by small capitals, and 
details by italics. The difficulty, however, of obtaining certain 
information just when it was wanted, has prevented the adoption 
of anything like an alphabetical or other concatenated arrange- 
ment of the subject matter ; it is believed that no inconvenience 
will arise from this cause, as the index is very comprehensive. 

Care has been exercised in cases where the practical opera- 
tion connected with a receipt has been apart from the writer's 
experience, to have it verified by authority, and the aim through- 
out has been to render * Workshop Eeceipts ' a reliable hand- 
book for all interested in Technological pursuits. 
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Drawing Paper. — The following 
table contains the dimensions of every 
description of English drawing-paper. 

inches, indies. 

Demy 20 by 15 

Metlium .. .. 22 „ 17 

Itoyal 24 „ 19 

Imperial .. .. 31 „ 21 

Elephant .. .. 27 „ 23 

Colambier .. .. 34 „ 23 

Atlas 33 „ 20 

Double Elephant . . 40 „ 26 

Antiquarian .. 52 „ 29 

Emperor .. .. 68 „ 4d 

For makin;: detail drawinsrs an in- 
ferior paper is used, termed Cartridge ; 
this answers for line drawings, but it 
will not take colours or tints perfectly. 
Continuous cartridge paper is also much 
used for full-sized mechanical details, 
and some other purposes. It is made 
uniformly 53 inches wide, and may be 
had of any length by the yard, up to 
300 yards. 

For plans of considerable size, mounted 
paper is used, or the drawings are after- 
wards occasionally mounted on canviis 
or linen. 

Mounting Drawings or Paper 
on liinen. — ^The linen or calico is 
first stretched by tacking it tightly on 
a frame or board. It is then thoroughly 
coated with strong size, and left until 
izearly dry. The sheet of paper to be 
mounted requires to be well covered 
with paste; this will be best if done 
twice, leaving the first coat about ten 
minutes to soak into the paper. After 
applying the second coat, place the 
paper on the linen and dab it all over 
with a clean cloth. Cut off when 
thoroughly dry. 

To Fasten Paper on a Draw, 
ing Board. — The stretched irregular 
edges of the sheet of paper are cut off 
against a fiat ruler, squaring it at the 
same time. The sheet of paper is laid 
upon the board the reverse side upwards 



to that upon which the diawing is to 
be made. It is then damped over, (int 
by passing a moist cleiin sponge, or 
wide brush, round the edgee of the 
paper about an inch and a half on, and 
afterwards thoroughly damping the 
whole surface, except the edges. Other 
plans of damping answer e(}uallv well ; 
it is only nuccssiiry to ohserve that the 
edges of the paper should not be quite 
so damp as the other {Kirt of the sur- 
face. Ai\cr the jmpei- is thorougiiiy 
damped, it is left until the wet glo>s 
entirely disn])]>cars ; it is then turned 
over and put in its |>o8ition on the 
board. About half an inch of the ed^e 
of the pai>er is then turned up against 
a flat ruler, and a glue-brush with hot 
glue passcl between the turncd-up ed^e 
and the board ; the ruler is then drawn 
over the glued edge and pressed along. 
If upon removing the ruler the pa]>er is 
found not to be thoroughly close, a 
paper-knife or similar article passe«l 
over it will secure j>ertect contact. The 
next aJjoiniwj cdje must be treated in 
like manner, and so on each consecutive 
edge, until all be secured. The con- 
traction of the pa)>er in drying shoul 1 
leave the surface quite Hat and solid. 

Cutting Pencils. — If the iK>int is 
intended for sketching, it is cut equally 
from all sides, to prmluce a ]>erfectly 
acute cone. If this be use<l for line 
drawing, the tip will be easily brokeu, 
or otherwise it soon wears thick ; thus, 
it is much better for line irawiug to 
have a thin flat point. The general 
manner of proceeding is, first, to cut 
the pencil, from two sides only, with a 
long sIo]>e, so as to produce a kiu 1 of 
chisel-eud, and afterwards to cut the 
other sides away only sulficient to be 
able to round the first edge a little. A 
point cut in the manner described may 
be kept in good oi-der for some time by 
pointing the leiid upon a small piece of 
fine sandstone or fine glans-papcr ; thi 
will be less tro\ib\« \.\i«\x \Il^^ ^\M\^B« 
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applicaticn of the knife, which is always 
liable to oreak the extreme edge. 

Erasing Errors. — To erase Cum- 
berland-lead pencil marks, native or 
bottle india-rubber answers perfectly. 
This, however, will not entirely erase 
any kind of German or other manufac- 
tured pencil marks. What is found 
best for this purpose is fine vulcanized 
india-rubber ; this, besides being a more 
powerful eraser, has also the quality of 
keeping clean, as it frets away with the 
friction of rubbing, and presents a con- 
tinually renewed surface to the drawing ; 
the worn-off'particles produce a kind of 
dust, easily swept away. Vulcanized 
rubber is also extremely useful for 
cleaning off drawings, as it will remove 
any ordinary stain. 

For erasing ink lines, the point of a 
penknife or erasing knife is commonly 
used. A much better means is to em- 
ploy a piece of fine glass-paper, folded 
several times, until it presents a round 
edge ; this leaves the surface of the 
paper iu much better order to draw 
upon than it is left from knife erasures. 
Fine size applied with a brush will be 
found convenient to prevent colour 
running. 

To produce finished drawings, it is 
necessary that no portion should be 
erased, otherwise the colour applied 
will be unequal in tone; thus, when 
highly-finished mechanical drawmgs 
aVe required, it is usual to draw an 
original and to copy it, as mistakes are 
almost certain to occur in delineating 
any new machine. Where sufficient 
time cannot be given to draw and copy, 
a very good way is to take the sarface 
off the paper with fine glass-paper be- 
fore commencing the drawing ; if this 
be done, the colour will fiow equally 
over any erasure it may be necessary 
to make afterwards. 

Where ink lines are a little over the 
intended mark, and it is difficult to 
erase them without disfiguring other 
portions of the drawing, a little Chinese 
white or flake-white, muzed rather dry, 
may be applied with a fine sable-brush ; 
this will render a small defect much 
less perceptible than by erasure. 



Whenever the surface of the paper 
is roughened by using the erasing knife, 
it should be rubbed down with some 
hard and perfectly clean rounded m- 
strument. 

Buying Drawing Instru- 
ments. — Persons with limited means 
will find it better to procure good in- 
struments separately of any respectable 
maker, W. Stanley of Holborn for in- 
stance, as they may be able to afford 
them, than to purchase a complete set 
of inferior instruments in a case. With 
an idea of economy, some will purchase 
second-hand instruments, which gene- 
rally leads to disappointment, from the 
fact that inferior instruments are 
manufactured upon a large scale pur- 
posely to be sold as second-hand to pur- 
chasei'S, principally from the country, 
who are frequently both unacquainted 
with the Workmanship of the instru- 
ments and of the system practised. 

Inferior instruments will never wear 
satisfiictorily, whereas those well made 
improve by use, and attain a peculiar 
working smoothness. The extra cost ot 
l)urchasing the case and the nearly use- 
less rules, would, in many instances, be 
equal to the difference between a good 
and an inferior set of instruments 
without the case. Instruments may be 
carefully preserved by merely rolling 
them up in a piece of wash leather, 
leaving space between them that they 
may not rub each other; or, what is 
better, having some loops sewn on the 
leather to slip each instrument sepa- 
rately under. 

Drawing Board. — ^The qualities 
a good drawing board should possess 
are, an equal surface, which should be 
slightly rounded from the edges to the 
centre, in order that the drawing paper 
when stretched upon it may present a 
solid surface ; and that the edges should 
be perfectly straight, and at right 
angles to each other. 

In Using a Drawing Pen, 
it should be held very nearly upright, 
between the thumb and first and second 
fingers, the knuckles being bent, so 
that it mar be held at right angles 
with the length of the hand. The 
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k.iadle should inclme only a very little 
— say ten degrees. No ink should be 
used except indian ink, rubbed up fresh 
every day upon a clean palette. Liquid 
ink and other similar preparations are 
generally failures. The ink should be 
moderately thick, so that the pen when 
slightly shaken will retain it a fifth of 
an inch up the nibs. The pen is sup- 
plied by breathing between the nibs 
before immersion in the ink, or by 
means of a small camel-hair bi*ush ; the 
nibs will afterwards require to be 
wiped, to prevent the ink going upon 
the edge of the instrument to be drawn 
against. The edge used to direct the 
pen should in no instance be of less 
than a sixteenth of an inch in thick- 
ness; a fourteenth of an inch is perhaps 
the best. If the edge be very thin, it is 
almost impossible to prevent the ink 
escaping upon it, with the great risk of 
its getting on to the drawing. Before 
putting the pen away, it should be care- 
iully wiped between the nibs by drawing 
a piece of folded paper through them 
until they are dry and clean. 

To Test the Accuracy of a 
Straight-edge.— Lay the straight- 
edge upon a stretched sheet of paper, 
placing weights upon it to hold it 
firmly; then draw a line against the 
edge with a needle in a holder, or a 
very fine hai*d pencil, held constantly 
vertical! or at one angle to the paper, 
being careful to use as slight pressure 
as possible. If the straight-edge be 
then turned over to the reverse side of 
the line, and a second line be produced 
m a similar manner to the first at 
about the twentieth of an inch distance 
from it, any inequalities in the edge 
will appear by the differences of the 
distances in various parts of the hues, 
which may be measured by spring 
dividers. 

Another method will be found to 
answer well if three straight-edges are 
at hand ; this method is used in making 
the straight-edge. Two straight-edges 
are laid together upon a flat surface, 
and the meeting edges examined to see 
if they touch in all parts, reversing 
them in every possible way. If these 



two appear perfect, a third straight- 
edge IB applied to each of the edges 
already tested, and if that touch it in 
all parts the edges are all perfect. It 
may be observ^ that the first two 
examined, although they touch per- 
fectly, may be regular curves; but if 
so, the third edge applied will detect 
the curvature. 

In Using the Plain Parallel 
Rule, one of the rules is pressed 
down firmly with the fingers, while the 
other is moved by the centre stud to 
the distances at which parallel lines 
are required. Should the bars not ex- 
tend a sufficient distance for a required 
parallel line, one rule is held firmly, 
and the other shifted, alternately, until 
the distance is reach&d. 

Using Dividers or Com- 
passes. — It is considered best to place 
the forefinger upon the head, and to 
move the legs with the second finger 
and thumb. In dividing distances into 
equal parts, it is best to hold the di- 
viders as much as possible by the head 
joint, after they are set to the required 
dimensions; as by touching the legs 
they are liable to change, if the joint 
moves softly as it should. In dividing 
a line, it is better to move the dividers 
alternately above and below the line 
from each point of division, than to roll 
them over continually in one direction, 
as it saves the shifting of the fingers 
on the head of the dividers. In taking 
off distances with dividers, it is always 
better, first to open them a little too 
wide, and afterwards close them to the 
point required, than set them by 
opening. 

Pencilling. — If a drawing could 
be at once placed to the best advantage 
on the paper, and surely made without 
mistake and with all its lines correctly 
limited when first drawn, it might be 
made in ink directly on the blank 
paper. To avoid the errors inevitable 
in the firet copy of any production, ev— 
when made by those most prs 
drawings are first pencilled ar 
inked. The whole theory of pi 
then, is, to lay out correct i 
which tVve T^eu \a Vi Tswi\^\«. 

"ft . 



WORKSHOP RECEIPTS. 



mind, during the inking, free from all 
thought of accuracy of the construction, 
that it may be given to excellence in 
execution. Therefore, the whole of the 
pencil-construction should be most accu- 
lately made in the finest faint lines with 
a hard pencil. 

f inisliing^ a Drawing. — 
While " Finish a drawing without any 
error or defect," should be the draughts- 
man's best motto, he should never be in 
haste to reject a damaged drawing, but 
should exercise his ingenuity to see how 
far injuries done to it may be remedied. 
** Never lose a drawing once begun," 
should be his second motto; and since 
prevention is easier and better than 
cure, let him always work calmly, in- 
spect all instruments, hands, and sleeves, 
that may touch a drawing, before com- 
mencing an operation; let the paper, 
instruments, and person he kept clean, 
and when considerable time is to be 
spent upon a portion of the paper, let 
the remainder be covered with waste 
paper, pasted to one edge of the board. 

For the final cleaning of the drawing, 
stale bread, or the old-fashioned black 
india-rubber, if not sticky, is good ; 
but, aside from the carelessness of ever 
allowing a drawing to get very dirty, 
any fine drawing will be injured, more 
or less, by any means of removing a 
considerable quantity of dirt from it. 

Another excellent means of prevent- 
ing injuries, which should be adopted 
when the drawing is worked upon only 
at intervals, is to enclose the board, 
when not in use, in a bag of enamelled 
cloth or other fine material. 

Lettering. — ^The title to a draw- 
mg should answer distinctly the four 
questions — What, Who, Where, and 
When — What, including the use and 
scale ; Who, both as to designer or m- 
ventor, and draughtsman ; Where, both 
as to the place, institution, or office 
where the drawing was made, and the 
locality of the object drawn ; and When, 

If the drawing is perfectly symme- 
trical, its title should have the same 
axis of symmetry as the diiiwing. If 
the drawing is unsymmetrica., the title 
may be at either of the lower comers. 



These principles do not ap})ly to hori- 
zontal views, as maps of surveys, where 
the title may be wherever the shape of 
the plot affords the best place. 

One quite essential element of beauty 
in a title is its arrangement, or the /orm 
of its outline as a whole. It should 
embrace such variations in the length 
of its lines of letters that the curve 
foi*med by joining the extremities of 
those lines would be a simple and 
graceful one, having also a marked 
variety of form. Also the greatest 
length of the title should generally be 
horizontal ; or its proportions, as a 
whole, like those of the border of the 
drawing. 

When the occupation of the paper 
affords only narrow blank spaces lying 
lengthwise of the paper, the title looks 
well mostly on a single line at the 
bottom, the principal words being in 
the middle, and the subordinate ones at 
the two sides. 

Moreover, horizontal lines should 
prevail in the direction of the lines of 
words in the title. Indeed, the title 
may be arranged wholly on horizontal 
lines with good effect, though an arched 
or bow-shaped curve for the principal 
words may be adopted when the draw- 
ing includes some conspicuous arching 
lines. 

The size of the title should be appro- 
priate to that of the drawing. In par- 
ticular, the rule has been proposed that 
the height of the largest letters in the 
title should not exceed three-hundred ths 
of the shorter side of the border. Also, 
the relative size of the different por- 
tions of the title should correspond to 
their relative importance, the name ot 
the object and its inventor being largest, 
and that of the draughtsman, his loca- 
tion, and the date of his work being 
considerably smaller. 

Geometrical drawings are most ap- 
propriately lettered with geometrical 
letters, which, when neatly made, always 
look well. Any letters, however, hav- 
ing any kind of sharply-defined and 
precise foim, as Geiman text, are not 
inappropriate to a geometrical drawing*, 
but vagiely form^ " rustic** or other 
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free -band letters are in bad taste on 
aucb drawings. 

Letters should correspond m con- 
spicuousness or body of colour with the 
rest of the drawing, not being obtrusive 
from great heaviness of solid black 
outline, or uuobservable from excessive 
faiutuess. Also, violent contrasts of 
heaviness among neighbouring portions 
of the title* should be avoided ; though 
there may be a gradual change, both of 
intensity and size, from the most to the 
least important words of the title. 

This should, first of all, not exceed in 
elaborateness the draughtsman's ability 
to execute it with perfect neatness and 
clearness. Then it should agree with 
the character of the drawing. Plain 
and simple letters look best on a similar 
drawing, while a complicated and 
highly-finished drawing may receive 
letters of more ornamental character. 

Borders. — For line drawings the 
border should be a geometrical design, 
in lines, with curved or angular corners, 
or with combinations of straight or 
curved lines, forming geometrical cor- 
ner-pieces. These borders may vary in 
complexity from a rectangular border 
in single lines to borders which, though 
geometrical, may be elaborate and ele- 
gant. Thus: a plate of varieties of 
straight horizontal lines may have a 
plain rectangular border ; one including 
oblique lines may include oblique lines 
m the border, either as a little tufb in 
each comer, a truncated corner, or a 
square set diagonally, &c. Plates em- 
bracing curve lines may have quarter- 
circle borders, either convex or concave 
inwards — of which the foi-mer have 
most decision. Such plates may also 
have little circles for corner-pieces. 
Borders may sometimes conform in a 
pleasing manner to the general outline 
of a drawing. Thus, an arched bridge 
may have a semi-oval upper border and 
a square-cornered border at the base 
of the drawing; and an ornamental 
device may crown the summit of the 
I order. 

When the drawing is a shaded one, 
containing, therefore, some free-liand 
work, the border may be partly free- 



hand also; but should still be largely 
geometrical in its design, and should 
represent a real border of substantial 
materials, corresponding to the subject 
of the drawing. Thus, the mouldings 
and ornaments should represent orna- 
mental metallic castings, carvings in 
wood, mouldings in plaster, or scrolls 
and leaves of rolled metal; but gar- 
kinds, tassels, and' tendrils, &c., should 
not be introduced. 

The border to a geometrical drawing 
should be like the drawing itself in be- 
ing executed with the drawing pen and 
brush, as well as with the mapping pen. 
Free-hand pen borders, representing the 
products of the soil, with cornucopias, 
little pen sketches of scenery, or similar 
agricultural or landscape devices, worked 
in as corner-pieces, are more appropriate 
on topographical drawings. 

As to colour, primary colours should 
not be largely introduced into the 
border; firsty since they, when obtru- 
sive, are adapted to ruder or less im- 
pressible tastes than the secondary hues, 
shades, and tints, which are more grati- 
fying to delicate tastes; and secondli/t 
from the impertinent conspicuousness 
which they may give to the border. 

Drawings which are shaded only in 
sepia or ink, or any dark neutral tint, 
mav hr.ve the border done in the same, 
or in a dark complementary colour. 
Tinted ink drawings are best finished 
with a plain ink border. 

Indian Ink is used for producing 
the finished lines of all kinds of geome- 
trical drawing. Being free from acid, 
it does not injure or corrode the steel 
points of the instruments. The genuine 
ink, as it is imported from China, varies 
considerably in quality ; that which 
answers best for line drawing will wasli 
up the least when other colours arc 
passed over it. This quality is ascer- 
tained in the trade, but not with perfect 
certainty, by breaking off* a small por- 
tion. If it be of the right quality it 
will show, when broken, a very bright 
and almost prismatic-coloured fracture. 
Indian ink should be used immediately 
after it is mixed ; if re-dissolved it be- 
comes cloudy and irregular in tone. 
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but with every care, it will still wash 
up more or less. 

Colours.— For colouring drawings, 
the most soluble, brilliant, and trans- 
parent water-colours are used ; this 
particularly applies to plans and sec- 
tions. The colour is not so much 
intended to represent that of the mate- 
rial to be used in the construction, as 
to clearly distinguish one material from 
another employed on the same work. 

The following table shows the coloure 
most employed by the profession : — 

Carmine or Crimson ■) For brickwork In plan or 
Lake .. •• ..3 section to be executed. 

( Flintwork, lead, or parts 
Prussian Blue ,,< of brickwork to be re- 

[ moved by alterations. 
ITenetian Red . . Brickwork in elevation. 
Violet Carmine . • Granite. 
Raw Sienna .. .. English timber (not oak). 
Burnt Sienna . . . . Oak, teak. 
Indian Yellow . . Fir timb^. 
IiulianRcd .. .. Mahogany. 

Sepia Concrete works, stone. 

Burnt Umber . . Clay, earth. 

Payne's Grey.. .. |CasU^ron.iough wrought 

Dark Cadmium . . Gun n/Ptal. 

Gamboge .. .. Brass. 

Indigo Wrought Iron (bright). 

^Sto''!?' !.^'"!! } s^^i (»>^«^*)- 

Hooker's Green . . Meadow land 
Cobalt Blue .. .. Skyefifects. 

And some few others occasionally for special 
purposes. 

In colouring plans of estates, the 
colours that appear natural are mostly 
adopted, which may be produced by 
combining the above. Elevations and 
perspective drawings are also repre- 
sented in natural colours, the primitive 
colours being mixed and varied by the 
judgment of the draughtsman, who, to 
produce the best effects, must be in 
some degree an artist. 

Care should be taken in making an 
elaborate drawing, which is to receive 
colour, that the hand at no time rest 
upon the surface of the paper, as it is 
found to leave a greasiness difficult to 
remove. A piece of paper placed under 
the hand, and if the square is not very 
clean, under that also, will prevent Ihis. 
Should the colours, from any cause, 
work greasily, a little prepared ox-gall 



may be dissolved in the water with 
which the colours are mixed, and will 
cause them to work freely. 

Shading^. — For shading, camel or 
sable hair brushes, called Softeners, are 
generally used: these have a brush at 
each end of the handle, one being much 
larger than the other. The manner of 
using the softener for shading is, to fill 
the smaller brush with colour, and to 
thoroughly moisten the larger one with 
water ; the colour is then laid upon the 
drawing with the smaller brush, to re- 
present the dark portion of the shade, 
and immediately after, while the colour 
is quite moist, the brush that is moist- 
ened with water is drawn down the 
edge intended to be shaded off; this 
brush is then wiped upon a cloth and 
drawn down the outer moist edge to 
remove the surplus water, which will 
leave the shade perfectly soft. 

If very dark shades are required, this 
has to be repeated when the first is 
quite dry. 

To tint large surfaces, a large camel- 
hair brush is used, termed a Wash- 
brush. The manner of proceeding is, 
first, to tilt the drawing, if practicable, 
and commence by putting the colour on 
from the upper left-hand corner of the 
surface, taking short strokes the width 
of the brush along the top edge of the 
space to be coloured, immediately fol- 
lowins; with another line of similar 
strokes into the moist edge of the fii*st 
line, and so on as far as required, re- 
moving the last surplus colour with a 
nearly dry brush. The theory of the 
above is, that you may perfectly unite 
wet colour to a moist edge, although 
you cannot to a dry edge without show- 
ing the juncture. For tinting surfaces, 
it is well always to mix more than suf- 
ficient colour at first. 

Colouring Tracings. —It is al- 
ways best to colour tracings on the 
back, as the ink lines are liable to be 
obliterated when the colour is applied. 
Mix the colours very dark, so that they 
may appear of proper depth on the 
other side. If ink or colour does not 
run freely on tracing cloth, mix both 
with a little ox-gall. 
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Cutting: Stencil Plates.— The 
jierforations are made through the metal, 
either by engravrng, by etching with 
nitric acid diluted with about one-third 
water, or, what is better, by both me- 
thods combined. If engraving only is 
employed, the force necessarily applied 
to the graver will sometimes stretch the 
plate unequally, whereas by etching 
alone, the edges of the perforations are 
left rough, and the comei*s imperfect ; 
but if the line be lightly etched, and 
afterwards cleared with the graver, it 
may be rendered perfect without any 
risk of cockling the plate. If the back 
of the plate is smeared with a little oil, 
the cuttings will come out clean. A 
good ground for the etching of these 
plates is made by rubbing on them, 
slightly heated over a spirit lamp, a 
cake of heel-ball. 

Copper is much better than brass for 
stencil plates : the metal being softer, it 
lies closer to the paper upon receiving 
the pressure of the stencilling brush. 
This close contact is a very important 
consideration, as it prevents the hairs 
of the brush from getting under the 
plate, and producing rough edges. 

Plain stencil alphabets will not be 
necessary to a draughtsman, if he is a 
goo^ writer, as they will only save him 
a little time. A greater saving may be 
effected by the use of words which are 
constantly recurring; as Ground plan, 
Front elevation, Section ; or of interiors, 
as Drawing-room, Kitchen. 

For railway or public works, head- 
ings of plans may be cut in suitable cha- 
racter and style ; also words which are 
frequently repeated on any particular 
works, as the name and address of the 
architect or engineer. 

Besides letters and words, there are 
many devices by the use of which a 
superior effect may be produced, and 
much time saved ; of these may be men- 
tioned, north points, plates for the re- 
presentation of surface of country, as 
plantation, wood, or marsh, corners and 
borders for finished plans, and many 
other devices. 

Using Stencil Plates. — The 
Hmsh requires to be squarely and 



equally cut, and to be kept moderately 
clean. If indian ink is used, the largest 
surface of the cake should be taken to 
rub the moist brush upon, to get it 
equally diffused and softened with co- 
lour. A cheap kind of ink is sold with 
stencil plates, which answers better 
than indian ink, as it runs less upon 
the drawing and presents a larger sur- 
face to the brush. 

After the plate has been in use some 
time, the fine lines and corners become 
clogged with ink, which may easilv be 
removed by soaking the plate a short 
time in warm water, and afterwardc 
lightly brushing it upon a flat surface 
4intil quite clean. It must be parti- 
cularly observed that a cloth should at 
no time be applied to the plate either 
to clean or to wi]>e it, as this would 
be almost certain to catch in some of 
the perforations, and probably spoil the 
plate. 

If the plate by improper use becomes 
cockled, it may be flattened, if laid upon 
a hard flat surface, by drawing a cylin- 
drical piece of metal, as, for instiince, 
the plain part of the stem of a poker, 
firmly across it several times on each 
side of the plate. 

In using the stencil plate, hold it 
firmly to the drawing by one edge only, 
in no instance allowing the fingers to 
cross to the opposite edge. The general 
method is, to place the fingers of the 
left hand along the bottom edge. When 
the brush is diffused with ink, so that it 
is just moist, lightly brush it upon a 
book-cover or pad, so as to free the 
points from any excess of colour. In 
applying the brush to the plate, it should 
be held quite upright, and moved, not 
too quickly, in small circles, using a 
constant, equal pressure, as light as ap 
pears necessary. The stencilling should 
be commenced at one end of the plate 
and proceeded with gr.idually to the 
other, moving onwards as the perfora- 
tions appear filled with colour, being 
particularly careful not to shift the 
fingers placed upon the plate during the 
operation. If the plate is very long, 
after each word the fingers may be 
shifted, if the plate be held down during 
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the time firmly by the other hand. 
Should there not be quite sufficient ink 
in the brush to complete the device, the 
plate may be breathed upon, which will 
moisten the ink attached to the plate. 
If^ after the plate is removed, the device 
appears light in parts, the plate may 
be replaced and the defects remedied, if 
\ ery great care be taken to observe that 
the previous stencilling perfectly covers 
the perforations. 

In stencilling words or numbers with 
the separate letters of the alphabet, 
draw a line where the bottoms of the 
letters are intended to come, take the 
separate letters as required and place 
them upon the line, so that the line just 
appears in the perforations. That the 
letters may be upright, it is best that 
the next letter on the slip used should 
also allow the line to appear in it. The 
required distance of the letters apart 
must be judged of by the eye, a pencil 
mark being made, after each letter is 
completed, to appear in the perforation 
on the near side of the next letter to be 
stencilled. 

With care, a stencil plate will last in 
constant use for many years; without 
care, it is practically spoilt by taking 
the ni*st impression. 

Kemoving Drawing^s from 
the Board. — Make a pencil line round 
the paper with the tee-square at a suf- 
ficient distance to clear the glued edge, 
and to cut the paper with a penknife, 
guided by a stout ruler. In no instance 
should the edge of the tee-square be 
used to cut by. A piece of hard wood, 
half an inch thick by two inches wide, 
and about the length of the paper, forms 
a useful rule for the purpose, and may 
be had at small cost. The instrument 
used for cutting off, in any important 
draughtsman's office, is what is termed 
a stationer* s rule, which is a piece of 
hard wood of similar dimensions to that 
just described, but with the edges covered 
with brass. It is necessary to have the 
edge thick to prevent the point of the 
knife slipping over. Either of the above 
rules will also answer to turn the edge 
of the paper up against when glueing it 
to the board. 



The Frame for a Drawing: 

is to afford a suitable protection to 
the finished drawing, and hence should 
be so subordinate in design and colour 
as not to distract attention from the 
drawmg. 

For geometrical drawmgs, a gilt fi'ame 
is, in general, preferable to a dark- 
coloured wooden one. Occasionally the 
latter style of frame may be appropriate, 
as in case of a very darkly-shaded 
drawing on tinted paper, or of a 
drawing which very completely fills the 
paper. 

It hardly need be said that a frame of 
plain mouldings is more appropriate for 
a geometrical drawing than is a carved 
or stucco-moulded frame. For ordinary 
geometrical drawings, nothing is pret- 
tier than an Oxford frame of light oak, 
or a plain gold frame. 

Vegetable Parchment is made 
by dipping ordinary paper, for a few 
seconds, into a solution, containing one 
part water to six sulphuric acid ; then 
washing it carefully, to remove every 
trace of acid. 

Indelible Pencil Writing.— 
Lay the writing in a shallow dish, and 
pour skimmed milk upon it. Any spots 
not wet at first may have the milk 
placed upon them lightly with a feather. 
When the paper is wet all over, with 
the milk, take it up and let the milk 
drain off, and remove with the feather 
the drops which collect on the lower 
edge. Dry carefully. 

Pencil Drawings, To fix. — ^Pre- 
pare water-starch, in the manner of tlie 
laundress, of such a strength as to form 
a jelly when cold, and then apply with a 
broad camel - hair brush, as in varnish- 
ing. The same may be done with thin, 
cold isinglass water or size, or rice 
water. 

Mounting Engravings. — 
Strain thin calico on a frame, then care- 
fully paste on the engraving so as to be 
free from creases ; afterwards, when dry, 
give two coats of thin size (a piece the 
size of a small nut in a small cupful 
of hot water will be strong enough), 
finally, when dry, varnish with white 
hard vaiiiish. 
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To Renew Manuscripts. — 
Take a hair pencil and wash the part 
that has been eflfaced with a solution of 
pnissiate of potash in water, and the 
writing will again appear if the paper 
aas not been destroyed. 

Uniting Parcmnent to Paper, 
or Wood. — The surface of the parch- 
ment must first be moistened with alcohol 
or brandy and pressed while still moist 
upon glue or paste. When two pieces 
of parchment are to be joined, both 
must be moistened in this way. It is 
said that the paper will sooner tear than 
separate where it has been thus fastened 
together. Another way is to put a thin 
piece of paper between the surfaces of 
parchment and apply the paste. This 
forms a firm joint, and can with difH- 
culty be separated. Glue and flour 
paste are best adapted for uniting sur- 
faces of parchment. 

Tracing Paper. — 1. Wash very 
thin paper with a mixture of: Spirits 
of turpentine, 6 ; Resin, 1 ; Boiled nut 
oil, 1, pai*ts by weight, applied with a 
froft sponge. 

2. Brushing over one side of a good, 
thin, unsized paper with a varnish made 
of equal parts of Canada balsam and 
turpentine. If required to take water 
colour, it must be washed over with 
ox-gall and dried before being used. 

3. Open a quire of double-crown tissue 
paper, and brush the first sheet with a 
mixture of mastic varnish and oil of 
turpentine, equal parts; proceed with 
each sheet similarly, and dry them on 
lines by hanging them up singly. As 
the process goes on, the under sheets 
absorb a portion of the varnish, and re- 
quire less than if single sheets were 
brushed separately. 

Transfer Paper is made by rub- 
bmg white paper with a composition 
consisting of 2 oz. of tallow, ^ oz. pow- 
dered black-lead, i p^nt of linseed oil, 
and sufficient lampblack to make it of 
the consistency of cream. These should 
be melted together and rubbed on the 
paper whilst hot. When dry it will be 
fit for use. 

Babbitt's Attrition Metal. — 
Preparmg and fitting, melt separately 



4 lbs. of copper, 12 lbs. best qtulity 
Banca tin, 8 lbs. regulus of antimony, 
and 12 lbs. more of tin while the com- 
position is in a melted state. Pour the 
antimony into the tin, then mix with 
the copper away from the fire in a 
separate pot. 

In melting the composition, it is 
better to keep a small quantity of 
powdered charcoal on the surface of the 
metal. The above composition is called 
** hardening." For lining the boxes, 
take 1 lb. of hardening and melt it with 
2 lbs. of Banca tin, which produces the 
lining metil for use. Thus the pro- 
portions for lining metal are, 4 lbs. of 
copper, 8 lbs. of regulus of antimony, 
and 96 lbs. of Banca tin. 

The article to be lined, having been 
cast with a recess for the lining, is to 
be nicely fitted to a foimer, which is 
made of the same shape as the bearing. 
Drill a hole in the article for the re- 
ception of the metal, say a half or 
three-quarters of an inch, according to 
the size of it. Coat over the part not 
to be tinned with a clay wash, wet the 
part to be tinned with alcohol, and 
sprinkle on it powdered sal-ammoniac ; 
heat it till a fume arises from the sal- 
ammoniac, and then immerse in melted 
Banca tin, taking care not to heat it so 
th<it it will oxidize. After the article 
is tinned, should it have a dark colour, 
sprinkle a little sal-ammoniac on it, 
which will make it a bright silver 
colour. Cool it gradually in water, 
then take the former, to which the 
article has been fitted, and coat it over 
with a thin clay wash, and w.irm it so 
that it will be perfectly dry; heat the 
article until the tin begins to melt, lay 
it on the foi*mer and pour in the metal, 
which should not be so hot as to 
oxidize, through the drilled hole, giving 
it a head, so that as it shrinks it will 
fill up. Afler it has sufficiently cooled 
remove the foniier. 

A shorter method may be adopted 
when the work is light enough to 
handle quickly; namely when the ar- 
ticle fs prepared for tiunmg, it may be 
immersed in the linmg raet^il instead of 
the tin, brushed U^VaVj \Ql ^ 
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remove the sal-ammoniac from the sur- 
face, placed immediately on the former 
and lined at the same heating. 

Blanched Copper. — Fuse 8 oz. 
of copper and ^ oz. of neutral arseni- 
cai salt, with a flux made of calcined 
borax, charcoal dust, and powdered 
glass. 

Yellow Brass.-^O parts of zinc 
9nd 70 of copper in small pieces. 

Yellow Brass, for Turning, — 
{Common article.) — Copper, 20 lbs.; 
zinc, 10 lbs.; lead from 1 to 5 oz. 
Put in the lead last before pouring off. 

Red Brass, for Turning, — Copper, 
24 lbs. ; zinc, 5 lbs. ; lead, 8 oz. Put 
in the lead last before pouring off. 

Red Brass, free, for Turning. — 
Copper, 160 lbs.; zinc, 50 lbs.; lead, 
10 lbs. ; antimony, 44 oz. 

Another Brass, for Turning, — 
Copper, 32 lbs. ; zinc, 10 lbs. ; lead, 1 lb. 

Best Red Brass, for fine Cast- 
tngs, — Copper, 24 lbs. ; zinc, 5 lbs.; 
bismuth, 1 oz. Put in the bismuth 
last before pouring off. 

Rolled Brass. — 82 copper, 10 
zinc, 1*5 tin. 

Common Brass, for Castings, — 
20 copper, 1*25 zinc, 2*5 tin. 

Hard Brass, for Casting, — 25 
parts copper, 2 zinc, 4*5 tin. 

Brass Melting. — ^The best plan 
of smelting brass is to melt the copper 
in a black-lead crucible first, dry and 
cool the zinc as much as possible and 
immerse the whole of the zinc into the 
copper when the latter is not hotter 
than barely to continue fluid. Drop a 
piece of borax the size of a w<alnut into 
the pot. When the surface of the hot 
metal is covered by fine charcoal, or 
borax, which is prevented by renewal 
from burning, the smallest loss of zinc 
is sustained. 

The melting together of tin and cop- 
per IS less difficult than that of zinc 
and copper, because tin is not so liable 
to evaporate as zinc, and little metal is 
lost. The appearance of the alloy may 
be improved by covering the melted 
metal with about one per cent, of dried 
potash; or, better still, a mixture of 
potash and soda. This flux has a re- 



markable influence on the colour, and 
particularly on the tenacity of the alloy. 
The former becomes more red, and the 
latter stronger. The scum forming on 
the surface by this addition ought to 
be removed before the metal is cast. 
Tin and copper are liable to separation 
in cooling; this can be prevented, at 
least partly, by turning the mould con- 
taining the fluid metal, and keeping it 
in motion until it is chilled. 

Copper and lead unite only to a 
certain extent : 3 lead and 8 copper is 
ordinary pot metal. All the lead may 
be retained in this alloy, provided the 
object to be cast is not too thick. 
When the cast is heavy, or much lead 
IS used, it is pressed out by the copper 
in cooling. 1 lead, 2 copper, separates 
lead in cooling — it oozes out from the 
pores of the metal : 8 copper and 1 lead 
is ductile, more lead renders copper 
brittle. Between 8 to 1 and 2 to 1 
is the limit of copper and lead alloys. 
All of these alloys are brittle when hot 
or merely warm. 

Equal parts of copper and silver and 
2 per cent, of arsenic fonn an alloy 
similar to silver, a little harder, how- 
ever, but of almost equal tenacity and 
malleability. Antimony imparts a pe- 
culiar beautiful red colour to copper, 
varying from rose-red in a little copper 
and much antimony, to crimson or 
violet when equal parts of both metals 
are melted together. 

Hardening for Britannia. — 
(To be mixed separately from the other 
ingredients.) — Copper, 2 lbs. ; tin, 1 lb. 

G-ood Britannia Metal. — ^Tin, 
150 lbs.; copper, 3 lbs.; antimony, 
10 lbs. 

Britannia Metal, 2nd quality, — 
Tin, 140 lbs. ; copper, 3 lbs. ; antimony, 
9 lbs. 

Britannia Metal, for Casting,-^ 
Tin, 210 lbs. ; copper, 4 lbs. ; anti- 
mony, 12 lbs. 

Britannia Metal, for Spinning.-^ 
Tin, 100 lbs. ; Britannia hardening, 
4 lbs. ; antimony, 4 lbs. 

Britannia Metal, for Registers,—' 
Tin, 100 lbs. ; hardening, 8 lbs. ; anti- 
mony, 8 lbs. 
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Best Britanxia, for Spouts. — Tin, 
t40 lbs. ; copper, 3 lbs. ; antimony, 

6 lbs. 

Best Britannia, for Spoons. — Tin, 
100 lbs. ; hardening, 5 lbs. ; antimony, 
10 lbs. 

Best Britannia, for Handles. — 
Tin, 140 lbs. ; copper, 2 lbs. ; anti- 
mony, 5 lbs. 

Best Britannia, for Lamp% Fil- 
lars, and Spouts. — ^Tin, 300 lbs. ; cop- 
per, 4 lbs. ; antimony, 15 lbs. 

Britannia, for Casting. — Tin, 
100 lbs. ; hardening, 5 lbs. ; antimony, 
5 lbs. 

Lining: Metal, for Boxes of Bail- 
road Cars. — Mix tin, 24 lbs. ; copper, 
4 lbs. ; antimony, 8 lbs. (for a harden- 
ing) ; then add tin, 72 lbs. 

Bronze Hetal. — (1.) Copper, 

7 lbs. ; zinc, 3 lbs. ; tin, 2 lbs. (2.) 
Copper, 1 lb. ; zinc, 12 lbs. ; tin, 8 lbs. 

Artificial G-old. — Pure copper, 
100 parts ; zinc, or preferably tin, 17 
parts ; magnesia, 6 parts ; sal-ammoniac, 
3*6 parts ; quicklime, 1*8 part ; tartar 
of commerce, 9 parts. The copper is 
first melted, then the magnesia, sal- 
ammoniac, lime, and tartar, are then 
added, separately and by degrees, in 
the form of powder ; the whole is now 
briskly stirred for about half an hour, 
so as to mix thoroughly ; and then the 
zinc is added in small grains by throw- 
ing it on the surface and stirring till it 
IS entirely fused; the crucible is then 
covered, and the fusion maintained for 
about 35 minutes. The surface is then 
skimmed and the alloy is ready for 
casting. It has a fine grain, is malle- 
able, and takes a splendid polish. Does 
not corrode readily, and for many pur- 
poses is an excellent substitute for gold. 
When tarnished, its brilliancy can ))e 
restored by a little acidulated water. 

G-erman Silver, First Quality for 
Casting. — Copper, 50 lbs. ; zinc, 25 lbs. ; 
nickel, 25 lbs. 

German Silver, Second Qualiti/ for 
Casting. —Copper, 50 lbs. ; zinc, 20 lbs. ; 
nickel (best pulverized), 10 lbs. 

German Silver, for Rolling. — Cop- 
per, 60 lbs. ; zinc, 20 lbs. ; nickel, 25 lbs. 
Used for spoons, forks, and table ware. 



German Silver, for Bells and 
other Castings. — Copper, 60 lbs. ; zinc, 
20 lbs. ; nickel, 20 lbs ; lead, 3 lbs. ; 
iron (that of tin plate being best), 2 lbs. 

In melting the alloy for German sil- 
ver it is difHcult to combine a definite 
proportion of zinc with the compound 
of nickel and copper previously pre- 
pared. In fusing the three metals 
together there is always a loss of zinc 
by volatilization, which may be lessened 
by placing it beneath the copper in the 
crucible. The best method is to mix 
the copper and nickel, both in grains 
first, place them, thus mixe<], in the 
crucible, when melted add the zinc. and 
a piece of borax the size of a walnut. 
The zinc will gradually dissolve in the 
fluid coppf.r, and the heat may be raised 
as their fluidity increases. In this in- 
stance, as in all others of forming 
alloys, it is profitable to mix the oxidus 
of the various metals together, and 
reduce them under the protection of a 
suitable flux. The metal nickel can be 
produced only from pure oxide of 
nickel; and, as purity of the alloy is 
essential to good quality, the common 
commercial zinc is not sufficiently pure 
for forming argentan. Copper cannot 
well be used in the form of ozide, but 
grain copper or wire-scraps will serve 
equally as well. 

Imitation of Silver. — Tin, 
3 oz. ; copper, 4 lbs. 

Pinchbeck. — Copper, 5 lbs. ; zinc, 
1 lb. 

Tombac. — Copper, 16 lbs. ; tin, 
1 lb. ; zinc, 1 lb. 

Bed Tombac. — Copper, 10 lbs. ; 
zinc, 1 lb. 

Stereot3rpe Metal.— 1 tin; 1 
antimony ; 4 lead. In using stereotype 
metal, brush the type with plumbago 
or a small quantity of oil , then place 
in a frame, and take a cast with plaster 
of Paris. The cast is dried in a very 
hot oven, placed face downwards upon 
a flat plate of iron; this plate is laid 
in a tray or pan of iron, having a lid 
securely fastened, and furnished with a 
hole at each corner. Dip the tray in 
the fluid metal, which will flow in at 
the four corners. When the tra^ U ve- 
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moved, dip the bottom only in water ; 
and as the metal contracts in cooling, 
pour in melted metal at the corners so 
as to keep up the fluid pressure, and ob- 
tain a good solid cast. When cool open 
the tray, remove the cake of plaster 
and metal, and beat the edges with a 
mallet to remove superfluous metal. 
Plane the edges square, turn the back 
flat, in a lathe, to the required thick- 
ness, and remove any defects. If any 
letters are damaged cut them out, and 
solder in separate types instead. Finally, 
fix upon hard wood to the required 
height. 

Casting: Stereo-Plates by the 
Paper Process. — Lay a sheet of 
tissue paper upon a perfectly flat sur- 
face, and paste a soft piece of printing 
paper, which must be presred evenly 
on, to the tissue. Lay the paper on the 
form, previously oiled, and cover with a 
damp rag ; beat with a stiff brush the 
paper in evenly, then paste a piece of 
blotting paper, and repeat the beating 
in ; after which about three more pieces 
of soft tenacious paper must be pasted 
and used in a similar way; back up 
with a piece of cartridge paper. The 
whole must then be dried with moderate 
heat, under a slight pressure. When 
thoroughly dry, brush well over with 
plumbago or French chalk. When this 
is done it is ready for the matrix. This 
is a box of a certain size for the work 
required, the interior of which is type 
high. In it is what is termed a gauge, 
which lifts out to insert your paper 
cast, and is regulated by hand to the 
size of the plate required. This being 
placed inside, the lid is shut down and 
screwed tight, with the end or mouth- 
piece left open. By this orifice the 
metal is poured in, and, as it is mounted 
to swing, the box is moved about so as 
to well throw down the metal and make 
a solid cast. Then water is dashed on 
the box, the screw-bar unshackled, the 
lid lifted, the plate taken off, and the 
paper cast is again ready for work. 

Fusible Metal. — 1. Bismuth, 8 
parte ; lead, 5 parts ; tin, 3 parts : melt 
together. Melts below 212° Fahr. 
2. Bismuth, 2 parts ; lead, 5 parts ; 



tin, 3 parts. Melts in boiling water 
3. Lead, 3 parts ; tin, 2 parts ; bismuth, 
5 parts: mix. Melts at 197° Fahr. 
Used for stereotyping; used to make 
toy-spoons, to surprise children by their 
melting in hot liquors; and to form 
pencils for writing on asses' skin, or 
paper prepared by rubbing burnt harts- 
horn into it. 

Fusible Alloy, for Silvering 
Glass. — Tin, 6 oz. ; lead, 10 oz. ; 
bismuth, 21 oz. ; mercury, a small 
quantity. 

Muntz Metal. — 6 parts copper; 
4 zinc. Can be rolled and worked at a 
red heat. 

Alloy for Cymbals and 
Gongs. — 100 parts of copper with 
about 25 of tm. To give this compound 
the sonorous property m the highest 
degree, the piece should be ignited after 
it is cast, and then plunged immediately 
into cold water. 

Alloy for Tam-Tams, or 
Gongs. — 80 parts of copper and 20 
of tin, hammered out with frequent an- 
nealing. An alloy of 78 of copper and 
22 of tin answers better, and can be 
rolled out. 

Alloy for Bells of Clocks.— 
The bells of the pendules^ or ornamental 
clocks, made in Paris, are composed of 
copper 72*00, tin 26*56, iron 1*44 in 
100 parts. 

Bell Metal, fine, — 71 copper, 26 
tin, 2 zinc, 1 iron. 

Bell Metal, for large Bells. — Cop- 
per, 100 lbs. ; tin, from 20 to 25 lbs. 

Bell Metal, for small Bells. — Cop- 
per, 3 lbs. ; tin, 1 lb. 

Cock Metal. — Copper, 20 lbs. ; 
lead, 8 lbs. ; litharge, 1 oz. ; antimony, 
3 oz. 

Alloy for Journal Boxes. — 
Copper, 24 lbs. ; tia, 24 lbs. ; and anti- 
mony, 8 lbs. Melt the copper first, 
then add the tin, and lastly the anti- 
mony. It should be first run into in- 
gots, then melted and cast in the form 
required for the boxes. 

dueen's Metal. — A very fine sil- 
ver-looking metal is composed of 100 lbs. 
of tin, 8 of regulus of antimony, 1 of 
bismuth, and 4 of copper. 
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Chinese Silver. — 55-2 parts cop- 
per, 19*5 ztnc, 13 nickel, 2*5 silver, and 
12 cobalt o f iro n. 

Hard White Hetal. — Sheet 
brass, 32 oz. ; lead, 2 oz. ; tin, 2 oz. ; 
zinc, 1 oz. 

Metal for Taking: Impres- 
sions. — Lead, 3 lbs. ; tin, 2 lbs. ; bis- 
muth, 5 lbs. 

White Metal.— Tin, 82 ; lead, 18 ; 
antimony, 5 ; zinc, 1 ; and copper 4 
parts. 

Metal for Tinning. — ^Malleable 
iron 1 lb., heat to whiteness ; add 5 oz. 
regulus of antimony, and Molucca tin, 
24 lbs. 

Frick's German Silver.— 53-39 
}.>ai*ts copper, 17*4 nickel, 13 zinc. 

Best Pewter. — 5 lbs. tin to 1 lb. 
of lead. 

Common Pewter. — 82 parts pure 
tin, 18 parts lead. 

Speculum Metal. — Equal parts 
of tin and copper form a white metal as 
hard as steel. Less tin and a small 
quantity of arsenic added to the alloy 
forms a white hard metal of high lustre. 
2 lbs. copper, 1 lb. tin, 1 oz. arsenic, 
form a good speculum metal. An alloy of 
32 copper, 16*5 tin, 4 brass, 1*25 arsenic 
IS hard, white, and of brilliant lustre. 

Type Metal. — 9 parts lead to 1 
antimony forms common type metal; 
7 lead to 1 antimony is used for large 
and soft type; 6 lead and 1 antimony 
for large type ; 5 lead and 1 antimony 
for middle type; 4 lead and 1 anti- 
mony for small type ; and 3 lead to 1 
antimony for the smallest kinds of type. 

Statuary Metal. — 91*4 parts 
copper, 5*53 zinc, 1*7 tin, 1*37 lead; 
or copper 80, tin 20. 

Metal for Medals. — 50 parts 
copper^ 4 zinc. 

Or-Molu. — ^The or-molu of the 
brass-founder, popularly known as an 
imitation of red gold, is extensively 
used by the French workmen m metals. 
It is generally found in combination 
with grate and stove work. It is com- 
pused of a greater portion of copper 
and less zinc than ordinary brass, is 
cleaned readily by means of acid, and is 
burnished with fiicility. To give this 



material the rich appearance, it is not 
unfrequently brightened up after "dip- 
ping " by means of a scratch brush, the 
action of which helps to produce a very 
brilliant gold-like surface. It is pro- 
tected irom tarnish bj the application 
of lacquer. 

Spanish Tutania. — Iron or steel, 
8 oz. ; antimony, 16 »z. ; nitre, 3 oz. 
Melt and harden 8 oz. tin with 1 oz. of 
this compound. 

Another Tutania. — Antimony, 
4 oz. ; arsenic, 1 oz. ; tin, 2 lbs. 

Gun Metal. — Bristol brass, 
112 lbs. ; zinc, 14 lbs. ; tin, 7 lbs. 

Rivet Metal. — Copper, 32 oz. ; 
tin, 2 oz. ; zinc, 1 oz. 

Rivet Metal, fw Hose. — Copper, 
64 lbs. ; tin, 1 lb. 

Bullet Metal.— 98 lead to 2 ar- 
senic. For round shot the fused metal 
is dropped ii'om a high elevation in a 
shot tower into a basin of water ; or 
thrown down a stack of limited height, 
in which a strong draught of air is pro- 
duced by a blast machine. 

Pipe Metal for Org^ans. — Melt 
equal parts of tin and lead. This alloy 
is cast instead of rolled in the desired 
form of sheets, in order to obtain a 
crystallized metal, which produce a finer 
tone. The sheets are formed by casting 
the metal on a horizontal table, the 
thickness being regulated by the h<>ight 
of a rib or bridge at one end, over which 
the superfluous metal flows off. The 
sheets thus obtained are planed with a 
carpenter's plane, bent up, and soldered. 

AlumiTihiTTi Bronze. — 100 parts 
copper and 10 aluminium, measured by 
weighing, when combined is a durable 
alloy, which may be forged and worked 
in the same manner as copper, and is the 
same colour as pale gold. 80 parts cop- 
per, 19 zinc, and 1 aluminium, form a 
good durable alloy. 

Aquafortis.— /S'jmpfe or Singh, — 
Distil 2 lbs. of saltpetre and 1 lb. of 
copperas. 

Double. — Saltpetre, 6 lbs., copperas, 
6 lbs. in its usual crystallized state, to- 
gether with 3 lbs. calcined to redness. 

Strong. — Copperas calcined to white- 
ness, and white saltpetre, of each 30 lbs. 
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mix, and distil in an iron pot with an 
eai'thenwai'e head. 

Spirit of Nitre. — White saltpetre, 
6 lbs. ; oil of vitriol, 1} lb. : distil into 

1 ( pint of water. 

Dilute, — Strong aquafortis, 1 oz. by 
measure, and water 9 oz. by measure. 

Proof. — ^The same as Assayer's Asil. 

Compound. — Double aquafortis, 16 oz. ; 
common salt, 1 dram : distil to dryness. 

Aqua Segia. — Distil together 
18 oz. of spirit of nitre, with 4 oz. of 
common salt ; equal parts of nitric acid 
and muriatic acid mixed, or nitric acid 

2 pai'ts, and muriatic 1 pai*t. 
Amber, To Work. — ^Amber m 

the rough is first split and cut rudely 
into the shape required by a leaden 
wheel worked with emery powder, or 
by a bow saw having a wire for the 
blade, Tripoli or emery powder being 
used with it. The roughly - formed 
pieces are then smoothed with a piece 
of whetstone and water. The polish- 
ing iS' effected by friction with whiting 
and water, and finally with a little 
olive oil laid on and well rubbed with a 
piece of flannel, until the polish is com- 
plete. In this process the amber becomes 
hot and highly electrical ; as soon as 
this happens it must be laid aside to re- 
cover itself before the polishing is con- 
tinued, otherwise the article will be apt 
to fly into pieces. 

Amber, To Mend. — Smear the 
parts which are to be united with lin- 
seed oil, hold the oiled part carefully 
over a small charcoal fire, a hot cinder, 
or a gas-light, being careful to cover up 
all the rest of the object looi>2ly with 
paper ; when the oiled parts have begun 
to feel the heat, so as to be sticky, pinch 
or press them together, and hold them 
so till nearly cold. Only that part 
where the edges are to be united must 
be warmed, and even that with care, 
lest the form or polish of the other parts 
should be disturbed ; the part joined 
generally requires a little re-polishing. 

Bleaching^ Silk. — ^A ley of white 
soap IS made by boiling in water 30 lbs. 
of soap for every 100 lbs. of silk in- 
tended to be bleached, and m this the 
silk is steeped till the gum in the silk is 



dissolved and separated. The silk is 
then put into bags of coarse cloth and 
boiled in a similar ley for an hour. By 
these processes it loses 25 per cent, of 
its onginal weight. The silk is then 
thoroughly washed and steeped in a hot 
ley composed of 1 J lb. of soap, 90 gal- 
lons of water, with a small quantity of 
litn.us and indigo diffused. After this, 
it is cari'ied to the sulphuring room: 
2 lbs. of sulphur are sufficient for 
100 lbs. of silk. When these processes 
are not sufficiently successful, it is 
washed with clear hard water and sul- 
phured again. 

Bleaching Wool.— The wool is 
first prepared according to the purposes 
for which it is intended, by treating it 
with solutions of soap. By this process 
it is cleared of a gi*eat quantity of loose 
impurity and grease which is always 
found in wool, oflben losing no less than 
70 per cent, of its weight. The heat of 
the ley must be carefully attended to, 
as a high temperature is found to fix 
the unctuous matter or yolk of the 
wool. After washing, it is taken to a 
sulphur chamber, where it is exposed to 
the fumes arising fVom the slow com- 
bustion of sulphui*, for from five to 
twenty hours, according to circum- 
stances. It is again washed, and then 
immei*sed in a bath composed of pure 
whiting and blue. It is then exposed a 
second time to the fumes of the sulphur, 
and washed with a solution of soap, 
which renders it of the proper white- 
ness. 

Paper Bleaching.— For bleach- 
ing rags, and other materials from which 
paper is at first fabricated, rags, when 
grey or coloured, are to be separated 
and ground in the paper-mill in the 
usual way, till brought to a sort of uni- 
form consistence, having been previously 
macerated according to their quantity 
and tenacity. The mass is then treated 
with an alkaline ley. It is next treated 
with a solution of chloride of lime. 1/ 
this immersion do not produce the de- 
sired effect, which does not often happ3n 
if the colours are tenacious, such as red 
and blue, let the treatment with the 
alkalin) ley be repeated, and follow it 
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with another bath of the chlorine pre- 
paration. Then sour the whole in a bath 
of sulphuric acid, much diluted and 
cold, for when hot its action will be less 
eflectual. Water is then to be run upon 
it till it comes off without colour or in- 
dication of acidity. Black is the most 
easily discharged coloui*, and will seldom 
require being treated with ley or steep 
of sulphuric acid, one bath of alkali and 
another of chloride of lime being suffi- 
cient to produce a good white. Old 
printed or written paper is first to be 
sorted according to its quality, and all 
the yellow edges cut off with a book- 
binder's plane. One hundredweight of 
this paper is to be put sheet by sheet 
mto vats sufficiently capacious, with 500 
quarts of hot water. The whole is to 
be stirred for about an hour, and as 
much water gradually added as will 
rise about three inches above the paper, 
and to be leflb to macerate for four or 
five hours. It is then ground coarsely 
in the mill, and boiled in water for about 
an hour, taking care to add before it 
begins to boil, thiiteen quarts of caustic 
alkaline ley. After boihng, it is mace- 
rated in the ley for twelve hours, when 
It is pressed, and, if sufficiently white, 
made into paper. 

To Bleach Prints and Printed 
Books. — Simple immersion in oxy- 
genated muriatic acid, letting the article 
remain in it, a longer or shorter space 
of time, accoi*ding to the strength of the 
liquor, will be sufficient to whiten an 
engraving ; if it be required to whiten 
the paper of a bound book, as it is 
necessary that all the leaves should be 
moistened by the acid, care must be 
taken to open the book well, and to make 
the boards rest on the edge of the vessel, 
in such a manner that the paper alone 
shall be dipped in the liquid ; the leaves 
must be separated from each other, in 
order that they may be equally moist- 
ened on both sides. The liquor assumes 
a yellow tint, and the paper becomes 
white in the same proportion; at the 
end of two or three horn's the book may 
be taken from the acid liquor, and 
plunged into pure water with the same 
care and precaution as recommended in 



regard to the acid liquor, that the water 
may touch both sides of each leaf. The 
water must be renewed every hour, to 
extract the acid remaining in the paper, 
and to dissipate the disagreeable smell. 
Printed paper may also be bleached by 
sulphuric acid, or by alkaline or soap 
leys. 

Bleaching Ivory. — Antique 
works in ivory that have become dis- 
coloured may be brought to a pure 
whiteness by exposing them to the sun 
under glasses. It is the particular pro- 
pei-ty of ivory to resist the action of the 
sun*s rays, when it is under glass ; but 
when deprived of this protection, to be- 
come covered with a multitude of minute 
cracks. Many antique pieces of sculp- 
ture m ivory may be seen, which, al- 
though tolerably white, are, at the same 
time, defaced by numerous cracks ; this 
defect cannot be remedied ; but, in order 
to conceal it, the dust may be removed 
by brushing the work with warm water 
and soap, and afterwards placing it 
under glass. Antique works in ivory 
that have become discoloured, may be 
brushed with pumice-stone, calcined and 
diluted, and while yet wet placed under 
glasses. They should be daily exposed 
to the action of the sun, and be turned 
from time to time, that they may be- 
come equally bleached ; if the brown 
colour be deeper on one side than the 
other, that side will, of course, be for 
the longest time exposed to the sun. 

Bleaching Powder, or Chlo- 
ride of liime, is prepared by passing 
chlorine gas into boxes of lead in which 
a quantity of slaked lime is laid on 
shelves. The stuff to be bleached is 
first boiled in lime water, wash, and 
without drying boil again, in a solution 
of soda or potash ; wash, and without 
drying steep in a weak mixture of chlo- 
ride of lime and water for six hours ; 
wash, and without drying steep for four 
houi*s in a weak solution or mixture of 
sulphuric acid and water; wash well 
and dry ; upon an emergency chlorate 
of potash mixed with three times its 
weight of common salt, and diluted in 
water, may be used as a bleachi. 
liquid. 
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To Bleach Spong^e. — Soak it 
well iu dilute muriatic acid for twelve 
hours. Wash well with water, to re- 
move the lime, then immerse it in a 
folation of hyposulphate of soda, to 
which dilute muriatic acid has been 
added a moment before. After it is 
bleached sufficiently, remove it, wash 
again, and dry it. It may thus be 
bleach ed al most snow white. 

To Whiten Lace. — Lace may be 
restored to its original whiteness by 
first ironing it slightly, then folding it 
and sewmg it into a clean linen bag, 
which is placed for twenty-four hours 
in pure olive oil. Afterwards the bag 
is to be boiled in a solution of soap and 
water for fifteen minutes, then well 
rmsed in lukewarm water, and finally 
dipped into water containing a slight 
)>roportion of starch. The lace is then 
to be taken from the bag and stretched 
on pins to di*y. 

Alcohol Barrels — Barrels or 
casks designed to be filled with alcohol, 
may be made tight by the application 
of the following solution : — Dissolve in 
a water bath 1 lb. of leather scraps and 
1 oz. of oxalic acid, in 2 lbs. of water, 
and dilute gradually with 3 lbs. of warm 
water. Apply this solution to the in- 
side of the barrel, where, by oxidation, 
it will assume a brown colour, and 
become insoluble in alcohol. This coat 
closes all the pores of the wood, and 
does not crack or scale off. 

Paste Blacking. — Mix 1 part of 
ivory black, ^ treacle, \ sweet oil, 
then add J oil of vitriol and \ hydro- 
chloric acid. Dilute each ingredient 
with three times its weight of water 
before mixing. 

Liquid Blacking. — 2 lbs. of ivory 
black in fine powder, treacle 1 J lb., J pint 
of sperm oil. Rub the black and oil 
well together, add the treacle and mix. 

Another Method, — 4 oz. of ivory 
black, 3 oz. coarse sugar, a table-spoonful 
of sweet oil, and 1 pint of weak beer ; 
mix them gradually together until cold. 

Black Reviver. — ^Take 2 pints ol 
vinegar, and infuse 1 oz. of iron filings, 
1 oz. copperas, 1 oz. ground logwood, 
sind 3 oz. bruised galls. 



Blue Black is a paste made of 
ivory black and indigo, ground to- 
gether with water. 

Blue, Soluble, — 7 parts oil of vitriol, 
place in a glass vessel, and set this in 
cold water, add gradually 1 part indigo 
in powder, stirring the mixture at each 
addition with a glass rod. Cover the 
vessel for twenty-four hours, then dilute 
with an equal quantity of water. 

Boiler Incrustation.— The fol- 
lowing remedies have been used with 
varying success to prevent incrusta- 
tion : — 

1. Potatoes, ^th of weignt of water 
prevents adherence of scale. 

2. 12 parts salt, 2} caustic soda, \ 
extract of oak bark, } potash. 

3. Pieces of oak-wood suspended in 
boiler and renewed monthly. 

4. 2oz. muriate of ammonia in boiler 
twice a week. 

5. A coating 3 parts of black-lead, 
18 tallow, applied hot to the inside of 
the boiler every few weeks. 

6. 12} lbs. of molasses fed into an 
8-hoi'se boiler at intervals, prevented 
incrustation for six months. 

7. Mahogany or oak sawdust in small 
quantities. Use this with caution, as 
the tannic acid attracts iron. 

8. Carbonate of soda. 

9. Slippery elm bark. 

10. Chloride of tin. 

11. Spent tanners' bark. 

12. Frequent blowing off. 
Brightening and Colouring 

Brass. — The work to be brightened 
and coloured is first annealed in a red- 
hot muffle, or over an open fire, allow- 
ing the cooling to extend over one hour ; 
the object of the heating being to re- 
move the grease or dirt that may have 
accumulated during the process of fit- 
ting. Soft soldered work, however, must 
be annealed before fitted together, and 
afterwards boiled in a lye of potash ; 
this is also done with work having orna- 
mental surfaces. Next, it is immersed 
in a bath of diluted oil of vitriol or 
aquafortis, which may be made with 
two or three parts of water, and one of 
acid ; but the old acid that contains a 
small quantity of copper, in solution, is 
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freqaently preferred. The work is 
allowed to remain iu this liquid for one 
or two houi*s, according to the strength 
of the acid ; it is then well rinsed in 
water, and scoured with sand, which is 
applied with an ordinary scrubbing 
brush, and washed. The pickling bath 
is made by dissolving one part of zinc 
in three parts of nitric acid of 36° 
Baume, in a porcelain ressel, and adding 
a mixture of eight parts of nitric acid, 
and eight parts of oil of vitriol. Heat 
is then applied, and when the liquid is 
boiling the work is plunged into it for 
half a minute, or until the violent de- 
velopment of nitrous vapour ceases, and 
the surface is getting uniform. Then 
it is plunged into clean water, and well 
rinsed, to remove the acid. The ordi- 
nary, dark greyish, yellow tint, which 
is thus very often produced, is removed 
on immersing the work again in aqua- 
fortis for a very short time. Then it is 
plunged into clean or slightly alkaline 
water, well rinsed to remove the acid, 
and plunged into warm dry beech or 
boxwood saw-dust, and rubbed until 
quite dry. To prevent the action of 
the atmosphere it is lacquered ; if a 
green tint is to be produced, the lacquer 
is coloured with turmeric. A dark, 
greyish, but agreeable tint, is obtained 
by immersing the work previously in a 
solution of white arsenic in hydrochloric 
acid, or in a solution of bichloride of ' 
platinum, under addition of some vine- 
gar, or rubbing with plumbago. 

Bronze for Statuary.— 1. Cop- 
per, 88 parts; tin, 9 parts; zinc, 2 
parts; lead, 1 part. 2. Copper, 88J 
parts; tin, 5 parts; zinc, 10| parts; 
lead, 2 parts. 3. Copper, 90 parts; 
tin, 9 parts; lead, 1 part. 4. Copper, 
91 parts ; tin, 9 parts. 

For Medals, — 1. Copper, 89 parts; 
tin, 8 parts ; zinc, 3 parts. 2. Copper, 
95 parts ; tin, 5 parts. 

For Cutting Instruments. — Copper, 
100 parts ; tin, 14 parts. 

For Ornaments. — 1. Copper, 82 parts; 
tin, 3 parts ; zinc, 18 parts ; and lead, 
2 parts. 2. Copper, 83 parts; zinc, 
17 parts ; tin, 1 part ; lead, i part. 

Bronze Liquid. — ^Take 1 pint of 



strong vinegar, 1 oz. of sal ammoniac, 
i oz. of alum, \ oz. of arsenic ; dissolve 
them in the vinegar, and the compound 
is fit for use. We know brass-founders 
who have been in the habit of using this 
for several years, and, where the metal 
is good, it is seldom found to fail. 

Bronze Powders, Aurum Mus*- 
vum, — Melt together, in a crucible over 
a clear fire, equal parts of sulphur and 
the white oxide of tin. Keep them 
continually stirred with the stem of an 
earthenware pipe or glass rod, till they 
assume the appearance of a yellow flaky 
powder. 

Afi iron rod must not be used in stir- 
ring up any mixture of sulphur when 
melted, or the sulphur and iron will 
unite. Aurum MtK%vum, or Mosaic Gold, 
is used as a cheap bronze powder. It is 
rubbed on with the finger. Another 
way to prepare it is to take quicksilver, 
tin, sulphur, and sal ammoniac, equal 
parts. First melt the tin, then pour 
the quicksilver into it, afterwards grind 
up with the amalgam thus made the 
sulphur and sal ammoniac. Place the 
mixture in a crucible, and heat until the 
powder in the crucible becomes gold- 
coloured, and also until no fumes of 
quicksilver arise. 

Copper-coloured Bronze may 
be obtained by dissolving copper in 
aquafortis until it is saturated, and then 
putting into the solution some small 
pieces of irun, when the copper will be 
precipitated in the metallic state ; the 
fluid must then be poured off, and the 
powder carefully washed, dried, and 
levigated, when it may be put by for 
use. 

Bronze powder is sometimes made 
from Dutch gold, which is sold in books 
at a very low price. All these inferior 
bronzes require to be covered with a 
coat of clear varnish, or they will very 
soon lose their metallic appearance, nor 
will the varnish entirely prevent, al- 
though it will greatly retard, this 
change. 

Cheap Bronze. — ^Verdigris, 8 oz. ; 
flowers of zinc or tutti powder, 4 oz. ; 
borax and nitre, of each 2 oz. ; corrosive 
sublimate, 2 drachms , made into a paete 
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with oil, and melted together. Used in 
the commoner kinds of tea-boards, &c. 

Silver Bronze. — Bismuth and tm, 
of each 2 lbs.; melt together and add 
1 lb. of quicksilver. Pound all together 
mto a powder. 

This soft fusible amalgam is used as 
an imitation of silver bronze for plaster 
fig^-es and other common purposes, in 
the same way as the aurum musivum is 
for gold-coloured articles. It may be 
used as spangles in sealing-wax; it 
must then be mixed when the resinous 
part of the wax is getting cold. 
. G-old Powder for Bronzing. — 
Leaf gold is ground with virgin honey 
on a stone, until the leaves are broken 
np and minutely divided. The mix- 
ture IS removed from the stone by a 
spatula, and stirred up in a basin of 
water, whereby the honey is melted 
and the gold set free ; the basin is then 
left undisturbed until the gold subsides ; 
the water is poured off, and fresh quan- 
tities added until the honey is entirely 
washed away ; after which the gold is 
collected on filtermg paper, and dried 
for use. 

Gold Size is prepared from i lb. 
of linseed oil with 2 oz. of gum animi ; 
the latter is reduced to powder and 
gradually added to the oil while being 
heated in a flask, stirring it after every 
addition until the whole is dissolved ; 
the mixture is boiled until a small 
quantity, when taken out, is somewhat 
thicker than tar, and the whole is 
strained through a coarse cloth. When 
used, it must be ground with as much 
vermilion as will render it opaque, and 
at the same time be diluted with oil of 
turpentine, so as to make it work freely 
with the pencil. 

Bronzing Plaster. — Lay the 
figure over with isinglass size, until it 
holds out, or without any part of its 
surface becoming dry ; then, with a 
brush, such as is termed by painters a 
sash tool, go over the whole, taking care 
to remove, while it is yet soft, any of 
the size that may lodge on the delicate 
parts of the figure. When it is dry 
take a little very thin oil gold size, and 
with as much as just damps the brush, 



go over the figure with it, allowing bo 
more to remain than causes it to shine. 
Set it aside in a dry place free from 
smpke, and in forty-eight hours the figure 
is prepared to receive the bronze. 

After having touched over the whole 
figure with the bronze powder, let it 
stand another day, and then with a soft 
dry brush rub off all the loose powder, 
particularly from the points, or more 
prominent parts of the figure. 

Bronzing Wood. — ^The wood is 
first covered with a uniform coating of 
glue, or of drying oil, and when nearly 
dry the bronze powder, contained in a 
small bag, is dusted over it. The sur- 
face of the objects is afterwards rubbed 
with a piece of moist rag. Or the 
bronze powder may be previously mixed 
with the drying oil, and applied with a 
brush. 

Bronzing Paper. — Gum is sub- 
stituted for drying oil in bronzing paper 
When dry, the paper is submitted to the 
action of the burnisher, which imparts 
great brilliancy to it. 

Bronzing small Brass Arti- 
cles. — 1 part oxide of iron, 1 part 
white arsenic, 12 parts hydrochloric 
acid. Clean the brass well to get rid 
of lacquer or grease, and apply with a 
brush until the desired colour is ob- 
tained. Stop the process by oiling well, 
when it may be vnrnished or clear lac- 
quered. 

Bronzing Gas Fittings. — Boil 
the work in strong ley, and scour it 
free from all grease or old lacquer; 
pickle it in diluted nitric acid till it is 
quite clean (not bright), then dip in 
strong acid, and rinse through four or 
five watere; repeat the dip, if necessary, 
till it is bright ; next bind it very loose 
with some thin iron wire, and lay it in 
the strongest of the watei*s you have 
used for rinsing. This will deposit a 
coat of copper all over it if the water 
or pickle be not too strong; if such is 
the case the copper will only be depo- 
sited just round where the wire touches. 
When. the copper is of sufficient thick- 
ness wash it again through tne waters, 
and dry it with a brush in some hot 
saw-dust ; box-dust is best, but if this is 



WOKKSHOP RECEIPTS. 



19 



not ut haml, oak, ash, or beech will do. 
It is now ready for bronzing. The 
bronze is a mixture of black-lead and 
red bronze, varied according to shade 
requii*ed, mixed with boiling water. 
The work is to be painted over with 
this and dried, then brushed until it 
polishes. If there are any black spots 
or rings on the work, another coat of 
Ihe bronze will remove them. Lacquer 
the work with pale lacquer, or but very 
slightly coloured, for if it is too deep it 
vrJll soon chip off. 

Another method is to mix vinegar or 
dilute sulphuric acid (1 acid 12 v;ater) 
with powdered black-le<id in a saucer or 
open vessel ; apply this to the brass with 
a soft plate brush by gentle brushing, 
'lliis will soon assume a polish, and is fit 
for lacquering. The brass must be made 
slightly warmer than for lacquering 
only. A little practice will enable the 
operator to bronze and lacquer with 
once heating. The colour, black or 
green, varies with the thickness of 
black-lead. 

G-reezL Bronze. — Dissolve 2 o/.. of 
nitrate of iron, and 2 oz. of hyposulphite 
of soda in 1 pint of water. Immerse 
the articles in the bronze till of the 
required tint, as almost any shade from 
brown to red can be obtained ; then well 
wash with water, dry, and brush. One 
part of perchloride of iron and two parts 
of water mixed together, and the brass 
immersed in the liquid, gives a pale or 
deep olive green, according to the time 
of immersion. If nitric acid is saturated 
with copper, and the brass dipped in the 
liquid, and then heated, it assumes a 
dark green. If well brushed, it may be 
lacquered with pale gold lacquer, or else 
polished with oil.- 

Black Brasswork for Instru- 
ments. — Take lampblack, about a 
thimblef\il, and put it on a flat stone 
or smooth slate ; add four or five spots 
of gold size, and well mix with a palette 
knife, make the whole about as thick as 
putty; well mix. The less gold size 
there is the better, so that the lamp- 
black just sticks together ; if too much 
9>ld size be added, the effect will be a 
bright black and not a dead black. Now 



add turpentine, about twice Its own 
volume, to the whole, mix with a 
camel-hair brush, and apply to the 
brasswork. 

Black Bronze for Brass. — Dip 
the article bright in aquafort's; rinse 
the acid off with clean water, f.a«l place 
it in the followinor mixture until it 
turns black : — Hydrochloric acid, 12 lbs.; 
sulphate of iron, 1 lb. ; and pure white 
arsenic, 1 lb. It is then taken out, 
rinsed in clean water, dried in saw-dust, 
polished with black-lead, and then lac- 
quered with green lacquer. 

Bronzing Iron. — ^To one pint of 
methylated finish add 4 oz. of gum shel- 
lac and ^ oz. gum benzoin; put the 
bottle in a warm place, shaking it occa- 
sionally. When the gum is dissolved let 
it stand in a cool place two or three days 
to settle, then gently pour off the clear 
into another bottle, cork it well, and keep 
it for finest work. The sediment Jpft in 
the first bottle, by adding a sufficient 
quantity of spirit to make it workable, 
will do for the first coat or coarser work 
when strained through a fine cloth. 
Next get ^ lb. of finely-ground bronze 
green, the shade may be varied by using 
a little lampblack, red ochre, or yellow 
ochre ; let the iron be clean and smooth, 
then take as much varnish as may be 
required, and add to the green colour in 
sufficient quantity; slightly warm the 
article to be bronzed, and with a sof\ 
brush lay a thin coa* on it. When 
that is dry, if necessary lay another coa^ 
on, and repeat until well covered. Take 
a small quantity of the varnish and 
touch the prominent parts with it ; be- 
fore it is dry, with a dry pencil lay on a 
small quantity of gold powder. Varnish 
over all. 

Bronzing Copper Utensils. — 
If the article is not new take it to 
pieces, wiping off all the solder with a 
wisp of tow, and taking care not to let 
any of the metal in the fire ; then twist 
a little tow on the end of a stick, and 
pickle with spirits of salts all those 
parts that are tinned, pickling the out- 
side as well as the in, rinse in water, 
and scour outside with wisp of tow and 
sand, fine coke-dust is best for the 
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tinned parts, which must be brought 
quite clean, rinse clean, smear the out- 
side with wet whiting, and then tin 
with bar tin, sal ammoniac being the 
best agent ; then pickle only the outside 
w^ith diluted spjrits of salts, rinse, and 
scour with clean sand till the surface is 
perfectly clean and bright, taking care 
to rub as much as possible in one 
direction. The cast parts and those not 
tinned are pickled in dilute oil of vitriol, 
and scoured with sand, same as the 
body ; beat with a brush, then dried in 
saw-dust, and the article is now ready 
for bronzing. Procure some crocus, some 
knowledge is wanted to select a good one, 
as it may be too light, or too dark, or 
too fine, or too coai*se ; then make into a 
thick cream with water. Havmg used 
a forge fire to tin with, to be on the 
safe side it is best to rake out all the 
old coke and light afresh, and the coke 
should be a nice, clear, firm, grey ore, 
in pieces the size of a walnut ; also have 
some clear bright coal, then blow up a 
clear bright fire, and heap up plenty of 
coke that the sulphur may burn off; 
now take a little of the mixed crocus 
and brush up the body, using a hard 
brush ; get all the crocus off clean, and 
wipe with a clean piece of rag, and it is 
best to hold with this, as the perspiration 
of the hand will prevent the colour tak- 
mg; now blow up fire, making a hole 
in centre, so that a good blast comes up, 
and having painted the body evenly with 
the red cream so that the colour does 
not run (a fiat camel-hair brush, 2^ inches 
wide, is the best thing to do it with), 
hold it with the tongs and turn it 
steadily so that all parts are exposed 
fairly to the blast. As soon as it is dry, 
throw into the fire a bit of coal about 
the size of a Spanish nut, more or less 
to size of work, and let the work have 
an even coat of smoke till it is quite 
black, but no more (if the coal is not 
burnt out hold the work on one side), 
then turning it steadily, keep up a sharp 
blast till the smoke is burnt off, and 
stand it to cool. Treat cast parts the 
same, but as soon as the smoke is burnt 
off, dip them into clean cold water, else, 
on account of their thickness the colour 



will bum; when cold, wip^ the crociu 
off the body with wisp of clean tow, 
then brush hard till quite clean, wipe 
with rag and repeat the above once or 
twice, according to the shade required. 
To finish properly the body is ham- 
mered all over with bright hammers 
shaped to parts, and on suitable tools 
which are covered with two or three 
folds of lasting; the inside is scoured 
bright, and the parts soldered together, 
using resin. Medals only want brushing 
up with wet crocus, taking care not to 
touch with hand, and then colouring as 
above. Only copper coins can be so 
bronzed. 

Copper Articles may also be bronzed 
by the following process : — Dissolve in 
vinegar two parts verdigris and one part 
sal ammoniac. Boil, skim, and dilute 
with water, until white precipitate 
ceases to fall. Set in a pan meanwhile 
the articles to be bronzed, made per- 
fectly clean and free from grease. Boil 
solution briskly and pour over the ar- 
ticles in the pan and boil them briskly. 
A bright reddish-brown colour is thus 
acquired ; but the articles should be 
frequently inspected, and removed as 
quickly as the desired shade is obtained. 
Then they are to be repeatedly washed 
and dned. The solution must not be 
too strong, for then the bronze will come 
off by friction, or turn green on expo- 
sure to the air. 

To Bronze Electro t3rpes, 
Green. — Steep the medal or figure in 
a strong solution of common salt or 
sugar, or sal ammoniac, for a few days, 
wash in water and allow to dry slowly, 
or suspend over a vessel containing a 
small quantity of bleaching powder, and 
cover over — the length of time it is 
allowed to remain will determine the 
depth of the colour. 

Brown. — Four or five drops of nitric 
acid to a wine-glassful of water, and 
allowed to dry, and when dry impart to 
the object a gradual and equal heat; the 
surface will be darkened in proportion 
to the heat applied. 

Black, — Wash the surface of the 
object over with a little sulphurate of 
ammonia (dilute), and dry at a gentle 
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heat, polish with a hard brush after- 
wards. 

Browning Gun Barrels. — Chlo- 
ride of antimony has been much used for 
bronzing gun barrels, is excellent in its 
operation, and has been called, in conse- 
quence, bronzing salt. It is used for 
bronzing, mixed to a thin creamy con- 
sistence with olive oil ; the iron is slightly 
heated, dressed evenly upon its surface 
with this mixture, and left until the re- 
quisite degree of browning is produced. 
The sharpening of the chloride of anti- 
mony can be effected by adding a little 
nitric acid to the paste of olive oil and 
chloride of antimony, so as to hasten the 
operation. Another formula is — Aqua- 
foi*tis, } oz. ; sweet spirit of nitre, } oz. ; 
spirit of wine, 1 oz. ; blue vitriol, 2 oz. ; 
tincture of chloride of iron, 1 oz. ; 
water, 40 oz. Dissolve the blue vitriol 
in the water, then add the other ma- 
terials, and the water is warmed to dis- 
solve the blue vitriol ; let it get cold 
before adding the other materials. The 
burnishing and marking can be effected 
with the burnisher and scratch brush. 
The polishing is best effected by rub- 
bing with a piece of smooth, hard wood, 
called polishing wood. It is lastly var- 
nished with shellac varnish, and agam 
polished with the hard wood polisher. 
Some prefer the tone of brown produced 
by blue vitriol, 1 oz. ; sweet spirit of 
nitre, 1 oz. ; water, 20 oz. In any case, 
the surface of the iron must be well 
cleaned, and rendered quite bright ; it is 
then freed from grease by rubbing with 
whiting and water, or better, with 
powdered quicklime and water. The 
browning composition is then placed on, 
and allowed to remain twenty-four 
hours. It is then rubbed off with a stiff 
brush. If not sufficiently browned, re- 
peat the last process after brownmg. 
Clean the surface well with hot water 
containing a little soda or potash, and, 
lastly, with boiling water, and dry it. 
The surface can be burnished and po- 
lished. Varnish with tinsmith's lacquer, 
or with gum shellac, 2 oz. ; dragon's 
blood, 3 drs. ; methylated spirits of wine, 
4 pints. The metal should be made hot 
before applying this varnisbi and will 



present an excellent appearance. If tlie 
varnish is not required to colour, but 
only to preserve the actual tint pro* 
duced on the metal surface by the brown- 
ing fluid, leave out the dragon's blood. 

Catgut, To Make. — Take the 
entrails of sheep, or any other animal, 
procured from the newly-killed carcass. 
Thoroughly clean them f¥om all im- 
purities and from attached fat, and wiish 
them well in clean water ; soak in soft 
water for two days, or in winter three 
days, then lay them on a table and scrape 
them with a small plate of copper, hav- 
ing a semicircular hole cut in it, the 
edges of which must be quite smooth 
and not capable of cutting. Now, after 
washing, put them into fresh water, and 
there let them remain till the next day, 
when they are again to be scraped. Let 
them soak again in water for a night, 
and two or three hours before they are 
taken out add to each gallon of water 
2 oz. of pearlash. They ought now to 
scrape quite clean from their inner 
mucous coat, and will consequently be 
much smaller in dimensions than at flrst. 
They may now be wiped dry, slightly 
twisted, and passed through a hole in a 
piece of brass, to equalize their size ; as 
they dry, they are passed every two or 
three hours through other holes, each 
smaller than the last. When dry they 
will be round and well polished, and 
being oiled are fit for use. 

Cameos, To Carve. ^Take the 
common helmet, or the red helmet shell 
(those shells whose inner surface is pink 
or dark coloured are most suitable), cut 
them into squares with a lapidary's mill, 
round off the corners, and shape them 
into an oval on a wet grindstone. Fix the 
enamel side on a short stick with jewel- 
ler's cement, grind off the brittle surface, 
sketch the subject with a black-lead 
pencil, cut the subject with engraver's 
tools, namely, a chisel tool to clear the 
bare places ; a lozenge-shape for forming 
the subject, and a scraper, made of a 
three-angled flle, ground off taper to the 
point, for cleaning the enamel surface 
round the subject, and also for forming 
the lineaments and other delicate parts 
The colour on the cheeks and 
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produced by leaving the layer of coloured 
shell on those places. Tiie stick must 
be grasped in the left hand, and held 
Hrinly against a steady bench, and with 
the tool resting in the hollow of the 
right hand, dig away the shell. A con- 
venient length for the tools is three 
inches and a half; they must be kept in 
good condition to work with accuracy. 
The cameos are polished with a cedar 
stick, or a piece of cork dipped in oil of 
vitriol and putty powder, and cleaned 
with soap and water. Mother-of-pearl 
is carved in the same way. 

Cements, How to Use. — ^Take 
as small a quantity of the cement as 
possible, and bring the cement itself into 
intimate contact with the surfaces to be 
united. If glue is employed, the surface 
should be made so warm that the melted 
glue is not chilled before it has time to 
etfect a thorough adhesion. Cements 
that are used in a fused state, as resin or 
shellac, will not adhere unless the parts 
to be joined are heated to the fusing 
point of the cement. Sealing-wax, or 
ordinary electrical cement, is a good 
agent for uniting metal to glass or stone, 
provided the masses to be united are 
made so hot as to fuse the cement, but 
if the cement is applied to them while 
they are cold it will not stick at all. 
This fact is well known to the itinerant 
vendors of cement for uniting earthen- 
ware. By heating two pieces of china 
or earthenware so that they will fuse 
shellac, they are able to smear them with 
a little of this gum, and join the pieces 
so that they will rather break at any 
other part than along the line of union. 
But although people constantly see the 
operation performed, and buy liberally 
of the cement, it will be found in nine 
cases out of ten that the cement proves 
worthless in the hands of the purchasers, 
simply because they do not know how to 
use it. They are afraid to heat a delicate 
glass or porcelain vessel to a sufficient 
degree, or they are apt to use too much of 
the material, and the result is a failure. 

Cement for Aquariums. — 1. 
Take 1 gill of pl.ister of Paris, 1 gill of 
litharge, 1 gill of fine white si\nd, -^ of a 
gill of finely-powdered resin. Mix w^ell, 



and bottle and cork it until wanted for 
use, then mix it with boiled oil and 
dryers until as thick as putty. Mix the 
cement only in small quantities, as it 
dries quickly. 2. Mix boiled linseed oil, 
litharge, red and white lead together, 
using white-lead in the largest propor- 
tion, spread on flannel, and place on the 
joints. 3. A solution of glue, 8 oz. to 
1 oz. of Venice turpentine ; boil together, 
agitating all the time, until the mixture 
becomes as complete as possible, the 
joints to be cemented to be kept together 
for forty-eight hours if required. 4. Take 
} a gill of gold size, 2 gills of red-lead, 
1^ gill of litharge, and sufficient silver- 
sand to make it into a thick paste for 
use. This mixture sets in about two days. 

Armenian, or Jeweller's Ce- 
ment. — Dissolve 5 or 6 bits of gum 
mastic the size of a large pea, in as much 
spirits of wine as will suffice to render 
it liquid ; in a separate vessel dissolve as 
much isinglass (previously softened in 
water, though none of the water must 
be used) in rum, or other spirit, as will 
make a 2-oz. phial of very strong glue, 
adding two small pieces of gum ammo- 
niacum, which must be rubbed or ground 
till they are dissolved; then mix the 
whole with a sufficient heat. Keep it in 
a phial closely stopped, and when it is 
to be used, set the phial in boiling 
water. The preceding is also effectual 
in uniting almost all substances, even 
glass, to polished steel. 

Acid Proof Cement. — Make a 
concentrated solution of silicate of soda, 
and form a paste with powdered glass. 
This simple mixture will sometimes be 
found invaluable in the operations of the 
laboratory where a luting is required to 
resist the action of acid fumes. 

Cutler's Cement. — 1. Resin, 4 
parts, to 1 part beeswax and 1 part of 
brick-dust, or plaster of Paris. 2. Six- 
teen parts resin, 16 hot whiting, and 1 
wax. 3. Pitch, 4 parts ; resin, 4 ; tal- 
low, 2 ; and brick-dust, 2. The opening 
for the blade is filled with one of these 
compositions. The lower end of the iron 
heated and pressed in. 

Cement for Bottle-Corks. — 
The bituminous or black cement for 
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bottle-corks consists of pitch hardened 
hy the addition. of resin and brick-dust. 

Cement for Ivory, or Mother- 
of-Pearl. — Dissolve 1 part of isinglass 
and 2 of white glue in 30 of water, strain 
and evaporate to 6 parts. Add ^th part 
of gum mastic, dissolved in J a part of 
alcohol, add 1 part of zinc white. When 
required for use, warm and shake up. 

Cement for Jet. — Shellac is the 
only cement used by jewellers for jet 
articles. The broken cdores should be 
made warm before applying the cement. 
Should the join be in sight, by smoking 
the shellac before applying it, it will be 
rendered the same colour as the je^ 
itself. 

Cement for Meerschaum. — 
Take some garlic and crush it, in order 
to form a kind of dough, rub over the 
broken pieces of Meei*schaum with it and 
reunite them by drawing very closely, 
bind them with iron wire according to 
the strength of the pieces, and finally 
make them boil during half an hour in a 
sufficient quantity of milk. Or use 
quicklime mixed to a thick cream with 
the white of an egg. These cements will 
also unite glass or china. 

Plumber's Cement. — Black resin, 
1 part ; brick-dust, 2 parts ; well incor- 
porated by a melting he^it. 

Turner's Cement. — 1. Take of 
Burgundy pitch, 2 lbs. ; of resin, 2 lbs. ; 
of yellow wax, 2 oz. ; and of dried 
whiting, 2 lbs. : melt and mix. 2. 
Black resin, J lb. ; yellow wax, 1 oz. ; 
•melt together, and pour into a tin 
caaister. When wanted for use, chip 
out as much as will cover the chuck 
to the T^th of an inch, spread it over 
the surface iu small pieces, mixing it 
with an eighth of its bulk of gutta- 
percha in thin slices ; then heat an iron 
to a dull red heat, and hold it over the 
chuck till the mixture and gutta 
are melted and liquid ; coil the iron a 
little, and with it stir the cement until 
it is homogeneous ; chuck the work, 
lay on a weight to enforce contact, leave 
it at rest for half an hour, when it will 
be ready for the lathe. 3. Four parts resin 
melted with 1 part pitch ; while these 
are boiling add brick-dust until by drop- 



ping a little upon a cold stone you think 
it hard enough. 

Indianite Cement. — 1. 100 
parts finely-chopped rubber, 15 resin, 
10 shellac, dissolved in a sufficient 
quantity of bisulphide of carbon. Usea 
for uniting pieces of india-rubber. 2. 
India-rubber, 15 grs, ; chloroform, 2 oz. ; 
mastic, } oz. The two first-named to 
be mixed, and after the rubber is dis- 
solved add the mastic in powder ; allow 
to macerate for a week. 

Cheap India-rubber Cement. 
— Cut virgin or native india-rubber with 
a wet knife into the thinnest possible 
slices, and with shears divide these into 
threads as fine as fine yarn. Put a 
small quantity of the shreds (say ^th 
or less of the capacity of the bottle) 
into a wide-mouthed bottle, and fill it 
three-quarters full with benzine of good 
quality, perfectly free from oil. The 
rubber will swell up almost immediately, 
and in a few days, especially if often 
shaken, assume the consistence of honey. 
If it incline to remain in undissolved 
masses, more benzine must be added ; 
but if too thin and watery it needs more 
rubber. A piece of solid rubber the size 
of a walnut will make a pint of the 
cement. 

This cement dries in a few minutes, 
and by using three coats in the usual 
manner, will unite leather straps, 
patches, rubber soles, backs of books, &c., 
with exceeding firmness. 

Cement, Elastic. — Bisulphide of 
carbon, 4 oz. ; fine india-rubber in 
shreds, 1 oz. ; isinglass, 2 drachms ; 
gutta-percha, J oz. ; dissolve. Used tor 
cementing leather or india-rubber. The 
parts to be joined must be coated thinly 
with the solution, and allowed a few 
mini;tes to dry, then heai to melting ; 
place the parts together and well ham- 
mer the air bubbles out. 

Cement for Mounting Pho- 
tographic Prints. — Fine wheat 
starch, 4 drachms; beat into a paste 
with cold water 1 oz. of best Ruosian 
glue ; dissolve in a pint of bccilag water ; 
while boiling pour on the starch ; put 
the whole into a saucepan, and boil till 
as thick as treacle. When recjuired for 
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use a small quantity is to be melted in 
a little warm water. 

Cement for Wood Vessels 
required to be Water-tight. — 
A mixture of lime-clay and oxide of iron 
separately calcined and reduced to fine 
powder, then intimately mixed, kept in 
a close vessel, and mixed with the re- 
quisite quantity of water when used. 

Cement for Leather. — A good 
cement for splicing leather for straps is 
gutta-percha dissolved in bisulphide of 
carbon, until it is of the thickness of 
treacle ; the parts to be cemented must 
fii*st be well thinned down, then pour a 
small quantity of the cement on both 
ends, spreading it well so as to fill the 
pores of the leather, warm the parts over 
a fire for about half a minute, apply them 
quickly together, and hammer well. The 
bottle containing the cement should be 
tightly corked and kept in a cool place. 

Marble Cement. — ^Take plaster 
of Paris, and soak it in a saturated solu- 
tion of alum, then bake in an oven, the 
same as gypsum is baked to make it 
plaster of Paris ; after which grind the 
mixture to powder. It is then used as 
wanted, being mixed up with water like 
plaster and applied. It sets into a very 
hard composition capable of taking a 
very high polish, and may be mixed 
with various colouring minerals to pro- 
duce a cement of any colour capable of 
imitating marble. This cement is also 
used for attaching glass to metal. 

Impervious Cement for Ap- 
paratus, Corks, &c.— Zinc white, 
rubbed up with copal varnish to fill up 
the indentures ; when dry, to be covered 
with the same mass, somewhat thinner ; 
and lastly, with copal varnish alone. 

Chinese Cement. — Finest pale 
orange shellac, broken small, 4 oz. ; 
rectified spirit (the strongest 58 o.p.) 
3 oz. ; digest together in a corked bottle 
in a warm place until dissolved ; it 
should have the consistence of treacle. 
For wood, glass, ivory, jewellery, and all 
fancy worKs, used. 

Cements for Cracks in Wood. 
— Mak4 a paste of slacked lime, 1 part ; 
rye meal, 2 parts; with a sufficient 
quantity of linseed oil. Or, dissolve 1 



part of glue in 16 parts of water, and 
when almost cool stir in saw-dust and 
prepared chalk a sufficient quantity. 
Or, oil-varnish thickened with a mix- 
ture of equal parts of white-lead, red- 
lead, litharge, and chalk. 

Cements for Joining Metals, 
or Glass and Wood.— Melt i-esin 
and stir in calcined plaster until reduced 
to a paste, to which add boiled oil a 
sufficient quantity to bring it to the 
consistence of honey ; apply warm. Or, 
melt resin 180 parts, and stir in burnt 
umber, 30 ; calcined plaster, 15 ; and 
boiled oil, 8 parts. Or, dissolve glue in 
boiling water to the consistence of 
cabinet-maker's glue, then stir in suffi- 
cient wood ashes to produce a varnish- 
like mixture. While hot, the surfaces 
to be united must be covered with this 
compound and pressed together. 

Stonemason's Cement.— Clean 
river sand, 20 lbs.; litharge, 2 lbs.; 
quicklime, 1 lb. ; linseed oil, sufficient 
to form a thin paste. This cement is 
applied to mend broken pieces of stone, 
and after a time it becomes exceedingly 
hard and strong. A similar compositioa 
has been used to coat brick walls, under 
the name of mastic. 

Fireproof and Waterproof 
Cement. — To 4 or 5 parts of clay, 
thoroughly dried and pulverized, add 
2 parts of fine iron filings free from 
oxide, 1 part of peroxide cf manganese, 
J part of sea salt, and J part of borax. 
Mingle these thoroughly and render 
them as fine as possible, then reduce 
them to a thick paste with the necessary 
quantity of water, mixing thoroughly 
well. It must be used immediately 
After application it should be exposed to 
heat gradually increasing almost to a 
white heat. This cement is very hard, 
and presents complete resistance alike to 
a red heat and boiling water. Another 
method : — ^To equal parts of sifted per- 
oxide of manganese and well-pulverized 
zinc white, add a sufficient quantity of 
commercial soluble glass to form a thin 
paste. This mixture, when used imme- 
diately, forms a cement quite equal in 
hardness and resistance to that obtained 
by the first method* 
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Electrical or Chemical Ce- 
ment. — A good cement for chemical 
and electrical apparatus may be pre- 
pared by mixing 5 lbs. of resin, 1 lb. of 
wax, 1 lb. of red ochre, and 2 oz. of 
plaster of Paris, and melting the whole 
with moderate heat. 

Engineers' Cements for Mak- 
ings Joints. — 1. Mix ground white- 
lead with as much finely-powdered red- 
lead as will make it the consistence of 
soft putty. 2. Mix equal parts of white- 
lead and red-lead, and add as much boiled 
linseed oil as is required to give it the 
proper consistence ; or boiled linseed oil 
and red-lead mixed into a putty. These 
cements are used for making metallic 
joints sound. 

Iron Cements, or Bust 
Joints. — 1. 1 lb. clean iron borings, 
pounded fine in a mortar, 2 oz. sal am- 
moniac in powder, 1 oz. flour of sul- 
phur. The whole mixed by pounding, 
and to be kept dry. For use, mix 1 
part of the above with 20 of iron borings 
pounded, adding water to the consistence 
of mortar. 2. 2 lbs. clean iron borings, 
1 oz. flour of sulphur, 1 oz. sal am- 
moniac. 3. 98 parts of fine iron borings 
through a sieve, 1 flour of sulphur, 
1 sal ammoniac. Mix and dissolve iu 
boiling water when requiied for use. 4. 
Mix 1 lb. fine borings, ^ oz. sal ammo- 
niac, pounded small, i oz. spirits of salts, 
and a little water. Prepare the joint by 
bringing the inner joint rings of the 
flanges together — screwing up the bolts 
firmly ; in this condition there should be 
an annular space between the flanges of 
from ^ in. to f in. in width ; a strand of 
rope-yarn or any soft fibre should now be 
stuffed to the bottom of the joint, so as 
to prevent the jointing material from 
being driven through in the process of 
calking. A good hammer, a calking iron 
rather thinner than the joint, and a flat 
piece of wood or sheet iron should be in 
readiness. Take a suitable quantity of 
fine cast-iron borings, free from dust, and 
which may be passed through a sieve to 
remove large pieces ; next dissolve a very 
small piece of sal ammoniac in water, say 
a drachm to a quart. In the absence of 
tal airmoniac to mix up the borings 



with, the urine of any animal does quite 
as well. Now mix the borings with 
suflficient of the fluid to cause them to 
adhere together in lumps when com* 
pressed in the hand. It is now ready for 
use. By means of the calking iron, and 
the piece of board or plate, stuff" the 
moist m.iterial into the joint to a depth of 
1 in. or so from the bottom, all round ; 
now calk it down with the iron and 
hammer until it sounds perfectly soiiu, 
as though it struck against solid iron. 
Repeat the process of filling, then the 
calking, and so on, until the joint ia 
filled to the surface. The joint shouLl 
rest for at least ten houi*s before being 
put under pressure. 

Cement to Mend Iron Pots 
and Pans. — ^Take 2 parts of sulphur, 
and 1 part, by weight, of fine black-lead ; 
put the sulphur in an old iron pan, 
holding it over the fire until it begins to 
melt, then add the lead ; stir well until 
all is mixed and melted ; then pour out 
on an iron plate, or smooth stone. When 
cool, break into small pieces. A sufficient 
quantity of this compound being placed 
upon the crack of the iron pot to be 
mended, can be soldered by a hot iron iu 
the same way a tinsmith solders his 
sheets. If there is a small hole in the 
pot, drive a copper rivet in it and then 
solder over it with this cement, 

London Cement. — Boil a piece ot 
Gloucester cheese three times in water, 
each time allowing the water to eva- 
porate. Take the paste thus left iind 
thoroughly incorporate with dry quick- 
lime. It will mend glass, wood, china, 
&c., very effectually. 

Arcnitectnral Cement. — 
Strong rice-water size and paper pulped 
in boiling water are mixed together; 
enough whiting is then added to make it 
of a proper consistence. 

Kenovating Files. — The file to 
be first cleansed from all foreign matter, 
and then dipped in a solution of 1 part 
nitric acid, 3 parts sulphuric acid, and 7 
parts water ; the time of immei*sion will 
be according to the extent the file has 
been worn and the fineness of the teeth, 
varying from 5 seconds to 5 minutes. 
On taking it out of the mixture, wash in 
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water, then dip in milk of lime, wash off 
the lime, dry by a gentle heat, rub over 
equal parts of olive oil and turpentine, 
and ' finally brush over with powdered 
coke. 

Galvanic Method. — Well-wora 
files are first carefully cleaned by means 
ot hot water and soda ; then placed in 
connection with the positive pole of a 
battery, in a bath composed of 40 parts 
of suli)huric ecid, 80 parts of nitric 
acid, and 1000 parts of water. The 
negative pole is formed of a copper spiral 
surrounding the files, but not touching 
them ; the coil terminates in a wire 
which rises towards the surface. When 
the files have been ten minutes in the 
bath they are taken out, washed, and 
dried. 

Softening Files. — Cover them 
with oil and hold them over the fire 
until the oil blazes, as soon as the fiame 
runs all over the file, plunge it in the 
water ; or put them in a moderate hot 
oven for half an hour if large files, but 
if small the first plan is the best. 

Softening Cast Iron. — Heat the 
metal to a bright red, cool quickly in 
water, reheat, and then anneal by cooling 
slowly in ashes. Or, heat the metal to 
a red heat, let it lie a few minutes until 
nearly black, and then throw it into 
soapsuds. 

Softening Castings. — Place the 
castings, surrounded by saw-dust, in an 
iron box, close it up with clay to exclude 
the air, and subject it to a red heat for 
several hours. The castings must be 
cold before they are withdrawn. 

Hardening and Tempering 
Tools and Metals. — The following 
is the colour and temperature required : — 
Pale straw, 430° Fah., for lancets, &c. ; 
dark yellow, 470° Fah., for razors, &c. ; 
dark straw, 470° Fah., for penknives ; 
clay yellow, 490° Fah , for chisels and 
shears ; brown yellow, 500° Fah., for 
adzes and plane irons ; very pale purple, 
520° Fah., for table-knives ; light pur- 
ple, 530° Fah., for swords and watch- 
springs ; dark purple, 550° Fah., for 
softer swords and watch-springs ; dark 
blue, 570° Fah., for small fine saws ; 
blue, 590° Fah., for large saws ; pale 



blue, 610 Fah., for saws, the teeth of 
which are set with pliers; greenish 
blue, 630 Fah., for very soft temper. 
To obtain the proper temper lay the 
metal on a lump of iron heated to a 
sufliciently strong heat in the forge or 
other fire. The desired temper may be 
thus secured with the greatest facility 
and exactitude, as the clean bright 
metal shows, the degrees of oxidation 
from the blue upwards most distinctly, 
which oxidation can be arrested at will. 
Cleanliness, or rather brightness of sur- 
face, is essential. 

Tempering Mill Picks and 
Chisels. — Heat the bill to a blood-red 
heat, and then hammer it till nearly 
cold ; again heat it to a blood red, and 
quench as quick as possible in three 
gallons of water, in which is dissolved 
2 oz. of oil of vitriol, 2 oz. of soda, and 
^ oz. of saltpetre; or, 2 oz. of sal 
ammoniac, 2 oz. spirit of nitre, 1 oz. oil 
of vitriol. The bill to remain in the 
liquor until it is cold. 2. 1 oz. white 
ai'senic, 1 oz. spirits of salts, 1 oz. sal 
ammoniac, dissolved in fom* gallons of 
spring water, and kept in a tube or iron 
phial for use. Heat the tool to a blood- 
red heat, then quench it in this mixture, 
draw it gently over the clean fire till the 
spittle flashes off it, then let it cool. 
3. To 3 gallons of water add 3 oz. of 
spirit of nitre, 3 oz. of spirits of Tiarts- 
horn, 3 oz. of white vitriol, 3 oz. of sal 
ammoniac, 3 oz. of alum, 6 oz. of salt, 
with a double handful of hoof parings ; 
the steel to be heated a dark cherry red. 
Used to temper chisels for cutting French 
burr stones. 

Tempering Cast Steel. — Dis- 
solve a small quantity of sal ammoniac 
in water, make the metal red, drop it 
into the mixture for a second or two, 
and take it out, leaving enough heat in 
the metal to draw it back a bit. If left 
till cold, the steel will be a great deal 
too hard. 

Tempering Springs. — Get a 
piece of spring steel about the size of 
spring wanted ; when forged and filed to 
tilt, make it warm-red, immerse in 
spring water (a little cow-dung im- 
proves it, mixed well with the water 
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before using it). Dry the spring, then 
tie a piece of wire fast to the spring in 
any foi*m, so as to hold it. Dip in clean 
tallow or oil, put it on the fire till all 
the grease is burnt off, and swing round 
and round as swift as you can till cold. 

Malleable Iron. — 2 oz. fluoric 
acid, 1 oz. nitric acid, 1 oz. saltpetre, 
to 10 lbs. of metal. When the metal is 
melted, add the solution. It can be 
made in a crucible in a brass furnace. 
When you have cast off patterns, the 
castings want keeping at red heat for 
three or four days in iron boxes in a 
fui'nace. 

Casehardening Iron. — Procu.e 
a quantity of old boots, burn these until 
they become charred, beat off the black 
and charred portion with a hammer, 
until sufficient powdered carbon is ob- 
tained ; then place this powder with the 
articles to be operated upon into a sheet- 
iron box or a piece of wronght-iron gas- 
pipe sufficiently large, taking care that 
the articles are well covered and in the 
centre of the mass ; lute the ends or top 
of the box with clay, and place the 
whole into a fire made of coke, keeping 
them there for an hour or more, taking 
care that the heat shall be equal (be- 
tween dark red and red) ; now plunge 
the contents into water. Should the 
articles require to be blue, such as the 
barrels or chambers of pistols, repolish 
them on an emeiy wheel, and put them 
into a sand bath or powdered charcoal, 
until the blue colour is attained, taking 
them out immediately this change takes 
place. The following are mixtures that 
will do instead of the burnt leather : — 
3 parts of prussiate of potash to 1 sal 
ammoniac ; or 2 parts sal ammoniac, 2 
bone-dust, 1 prussiate of potash. Bones, 
urine, and night-soil, are also used for 
this purpose. A simple method of case- 
hardeuing iron is to sprinkle powdered 
prussiate of potash over it at a red heat 
and plunge into water; bicromate of 
potash, with the pith of rams' horns, 
may be used with good results, instead 
of the prussiate. 

To Clean Pearls. — Soak them in 
hot water in which bran has been boiled, 
with a little salts of tartar and alum, 



rubbing gently between the hands when 
the heat will admit of it. When the 
water is cold renew the applicition till 
any discoloration is removed, rinse ic 
lukewai*m water ; lay them on white 
paper in a dark place to cool. 

To Clean Marble, Jasper^ 
Porphyry, &c. — Mix up a quantity 
of the strongest soap-lees with quick- 
lime, to the consistence of milk, and lay 
it on the stone for twenty-four hours ; 
clean it afterwards, and it will appear 
as new. 

This may be improved by rubbing 
afterwards with fine putty powder and 
olive oil. 

Cleaning Alabaster. — Strong 
soap and water is good for cleaning ala- 
baster ; if too much discoloured make a 
paste with quicklime and water, cover 
the article well with it, and let it re- 
main all day; wash off with soap and 
water, rubbing hard the stains. Or sup- 
ply dilute muriatic acid, having pre- 
viously washed off dirt and grease. 

To Clean Pictures. — Wash with 
a sponge or a soft leather and water, and 
dry by rubbing with a silk handkerchief. 
When the picture is very dirty, take it 
out of its frame, procure a clean towel, 
and making it quite wet, lay it on the face 
of the picture, sprinkling it from time to 
time with clear soft water ; let it remain 
wet for two or three days ; take the 
cloth off and renew it with a fresh one ; 
after wiping the picture with a clean 
wet sponge, repeat the process till all the 
dirt is soaked out ; then wash it well 
with a soft sponge, and let it quite dry : 
rub it with some clear nut or linseed oil. 
Spirits of wme and turpentine may be 
used to dissolve the hard old varnish, but 
they will attack the paint as well as the 
varnish if the further action of the spirits 
is not stopped at the proper time by using 
water freely. 

Cleaning the Hands. — For clean- 
ing the hands when stained with chemi- 
cals : — Put J lb. glauber salts, J lb. 
chloride of lime, and 4 oz. of water into 
a small wide-mouth bottle, and when 
required for use pour some of the thick 
sediment into a saucer, and rub it well 
over the hands with pumicc-stoue or a 
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nail brush. Staiiis of nitrate of silver 
may be removed from the hands by means 
of a solution of chloride of iron. 

To Clean Plate. — ^Take an ounce 
each of cream of tartar, muriate of soda, 
and alum, and boil in a gallon or more 
of water. After the plate is taken out 
and rubbed dry, it puts on a beautiful 
fiilvery whiteness. Powdered magnesia 
may be used dry for articles slightly tar- 
nished, but if very dirty it must be used 
first wet and then dry. 

To Clean Brass or Copper. — 
Take 1 oz. of oxalic acid, 6 oz. rotten- 
stone, ^ oz. gum arable, all in powder, 
1 oz. sweet oil, and sufficient of water 
to make a paste. Apply a small por- 
tion, and rub dry with a flannel or 
leather. 

Cleaning Brass Inlaid Work. 
— Mix tripoli and linseed oil, and dip felt 
mto the preparation. With this polish. 
If the wood be rosewood or ebony, polish 
it with finely-powdered elder ashes, or 
make a polishing paste of rotten-stone, a 
pinch of starch, sweet oil, and oxalic acid, 
mixed with water. 

Silver Cleaning Liquid. — Pre- 
pared chalk, 8 oz. ; turpentine, 2 oz. ; alco- 
hol, 1 oz. ; spirits of camphor, 4 drachms ; 
liquor of ammonia, 2 drachms. Apply 
with a sponge and allow to diy before 
polishing. Or use a solution of cyanide 
of potassium, 12 oz. cyanide to 1 quart 
water ; immei*se the silver, brush it with 
a stiff brush until clean, wash and dry. 

Cleaning Steel Articles. — Un- 
slacked lime is a capital thing to clean 
steel articles with. If steel ear-rings, 
brooches, &c., are kept in powdered quick- 
lime they suffer very little from rust. 
They should be carefully cleaned when 
put away, to remove any moisture that 
may have collected on them by handling. 

To clean swords, &c., rub them with 
powdered brick-dust and oil, rub dry with 
brick -dust, polish with crocus and leather. 

Cleaning Hats. — The stains of 
grease and paint may be removed from 
hats by means of turpentine, and if the 
turpentine leaves a mark finish with a 
little spirits of wine. 

Cleaning Metals. — Mix half a 
pmt of neat's-foot oil, and half a gallon 



of spirit of turpentine ; wet a wooUci 
rag with some of this and put on it 
a little powder, made thus : — ^Take 
2 oz. green copperas and ^ oz. sub- 
carbonate of potash, bum these toge- 
ther in a clay vessel for a quarter 
of an hour in the fire, when it should 
be reduced to an impalpable powder 
for use. Having put the powder in 
the oiled pai*t of the rag, well rub the 
metal ; wipe off with a sofl cloth, and 
polish with a diy leather and some more 
powder. 

Cleaning Jewellery. — Common 
jewellery may be effectually cleaned by 
washing with soap and warm water, 
rinsing in cold water, dipping in spirits 
of any kind, and drying in warm box- 
vcood saw-dust. Good jewellery only 
needs washing with soap and water, and 
polishing with rouge and a chamois 
leather. 

Cleaning Engravings. — Put 
the engraving on a smooth board, cover 
it thinly with common salt finely 
pounded ; squeeze lemon-juice upon the 
salt so as to dissolve a considerable por- 
tion of it ; elevate one end of the board, 
so that it may form an angle of about 
45 or 50 degrees with the horizon. 
Pour on the engraving boiling water 
from a tea-kettle, until the salt and 
lemon-juice be all washed off; the en- 
graving will then be perfectly clean, 
and free from stains. It must be drietl 
on the board, or on some smooth surface, 
gradually. If dried by the fire or the sun, 
it will be tinged with a yellow colour. 

Crayons, Method of Making. 
— White paste, used for white crayons 
or for a body for other colours : — 1. 
Washed pipe-clay and washed chalk 
equal parts, mix them into a paste with 
sweet ale made hot, and with a chip or 
two of isinglass dissolved in it. 

2. Take the finest powder of calcined 
oyster-shells, sifted through muslin, mix 
it up with water in which a little rice 
and a little white sugar-candy has been 
boiled; accoi*ding to the quantity of 
rice, so will be the hardness of the 
crayon. The quantity of sugar-candy 
should not be more than the size of a 
filbext-nut to a pint of water. 
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3. Take common pipe^laj m powder, 
mix it up into a paste with very strong 
soapsuds, made thus : — Cut up an ounce 
of white soap into small shavings, dis- 
solve it over the fire in J pint of water, 
stir into the mixture while hot the 
powdered pipe-clay as long as you can 
stir it. Spirits of wine added before 
the powders to render the soap-water 
transparent, is an improvement. 

4. Take 3 oz. of spermaceti, dissolve 
it in 1 pint of water, stir into it a 
quantity of fine-sifted or washed white 
colour till of a proper consistence. If to 
be mixed with dark powders, a very 
little ox-gall is an improvement. 

5. Melt 3 oz. of shellac in 2 oz. of 
spirits of wine, this will fonn a thick 
liquid ; to this add 6 parts of pipe-clay 
and 1 part of oil of tui*pentine ; grind 
all well together. The lighter the 
colour of the shellac the better ; also if 
colours are to be added they should be 
ground up with the turpentine, before 
this is added to the rest. 

The great object of attention is to 
procure the white chalk or pipe-clay 
without grit. To accomplish this, take 
a large vessel of water, put the whiting 
into it and mix well, pour off the top 
into another vessel, and throw the gritty 
sediment away; repeat several times. 
When this is done, let the whiting settle, 
and then pour the water from it and dry 
it for use. 

The compositions for white crayons 
and the requisite colours being prepared, 
and that chosen made up into a stiff 
paste, it is to be placed upon a smooth 
*(lab of marble slightly oiled. The paste 
is rolled out with a rolling pm, then cut 
into slips and these rolled into cylinders 
by the aid of a little flat piece of wood, 
then cut to the length of 3 inches each, 
and placed in a slow oven or drying 
Btove to become hard. 

Instead of rolling the composition, it 
may be forced through the nozzle of a 
tin funnel, this is better for the delicate 
colours than rolling them ; when dry 
they may be pointed. 

It will always happen that except in 
black or white crayons, the colour altei's 
Tery much in drying, so that in mixing 



an allowance must be made for this 
effect. 

Crayons, Colouks for. — White, — 
The best whites to employ are whiting 
or prepared chalk, pipe-clay, alum white 
or alumina, oystei'-shell white, calcined 
bones, &c. 

Carmine and Lake. — Cravons of these 



colours are generally hard ; when made 
with powdered colours, the proper way 
of mixing is to dissolve the colour first 
in water or spirits of wine, and add it to 
nearly-dry white colour, grinding the 
whole well together. There should be 
four or five shades — madder is not used. 

Vermiiion and Red Lead, Med Ochre, 
Indian Red. — Each of t)iese may be well 
ground in water, and when wet, mixed 
well with the white m different shades. 
These will make various reds, as well as 
salmon colour, flesh colour, orange 
Haematite or crocus, of itself, ground 
and mixed with a little size, forms an 
excellent crayon. 

The square chalks, or crayons, are 
made of the mineral red chalk, or ochre 
cut into slips with a saw. The same 
material is used in pencils for carpenters 
and others. 

Yellows,— Dissolve the colours, which 
are Naples yellow. King's yellow, and 
yellow lake, in spirits of wine, and mix 
as for carmine. The chrome yellows 
are not so useful, because less durable. 
Gamboge, Indian yellow, and gall stone 
are not employed, but the various yellow 
ochres make good crayons. 

Blue. — ^A good soluble colour is Prus- 
sian blue, but it is hard to grind. Dis- 
solve it in water, then put the solution 
in a hole cut in a piece of chalk, this 
will absorb the water, and leave a great 
portion of the colour ready for mixing. 
Blue verditer is a good bright colour, 
but is so gritty as to require washing, 
as recommended for whiting. The same 
may be said of smalts or cobalt. 

Browns. — ^These are Cologne earth, 
umber, raw and burnt ; sienna, raw and 
burnt ; treated as the blue. 

. Greens. — ^These may be either simple 
colours, as emerald green, Prussian green, 
green carbonate of copper; or better 
formed by adding the compositions oi 
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the yellow and blue crayons together. 
Raw and burnt sienna may also be used 
in combination with Prussian blue or 
indigo. Good green crayons are more 
difficult to make than those of any other 
colour. 

Black. — Chalk or charcoal is first to 
be sawed in 3-inch lengths, free from 
knots ; then saw them longitudinally in 
narrow strips. Procure a tin trough 
about 4 inches by 3, and partly fill it 
with white wax j and after properly 
melted, the pieces of charcoal are to be 
saturated for forty-eight hours, and after 
draining they are fit for use. When white 
paste is employed the only powdered 
colour to be used is lampblack, all the 
others are apt to get mouldy. 

Mixed Colours. — Mixed or half colours 
are produced by an admixture of the 
colours required in the paste. Thus a 
combination of blue and carmine pro- 
duces a purple ; the yellows and red 
united form orange ; black and camame 
is a beautiful tint for shading ; ver- 
milion and black form a fine rich 
brown ; green and brown form an olive 
colour ; and red and brown a chocolate. 

Crayons for Drawing on Glass. — 
Melt together equal quantities of asphal- 
tum and yellow wax ; add lampblack, 
and pour the mixture into moulds for 
crayons. The glass should be well wiped 
with leather, and in drawing be careful 
not to soil the glass with the fingei's. 
In trimming these crayons, if the edge 
be bevelled, like scissors, the point may 
easily be rendered very fine. 

Dyeing Silk. — For dyeing pur- 
poses we may consider that a pound of 
silk woven into common sarsenet, mea- 
sures about 13 yards : this multi- 
plied by 16, gives 208 ; or for a more 
convenient standard, we may calculate 
200 yards at 16 lbs., 100 at 8 lbs., and 
so on. 

Jet Black from Nitro-Sulphate of 
Iron, — For 200 yards or 16 lbs. Prepare 
in a hot solution of nitro-sulphate of 
iron, 5° Twaddle, 150° Fahrenheit; 
work 30 minutes in this ; lift, and wash 
well in 3 warm waters ; then boil 18 lbs. 
of fustic ; put off the boil ; enter, and 
winch for 30 minutes ; lift * boil 16 lbs. 



logwood, put off the boil, and decant the 
clear liquor into a large tub ; add 1 lb. 
of white soap ; enter, and winch for 30 
or 40 minutes in this ; lift ; wash in 2 
watei's, and you will have a brilliant jet 
black. 

Jet Black from Nitrate of Iron. — 
For 200 yards. After being cleaned, 
prepare in a cold solution of nitrate of 
iron, 5° Twaddle (this is strong enough 
for light silks, 4° or 4}° will do for dai'k 
and dipping silks) ; 30 minutes in this ; 
lift ; boil 14 lbs. fustic ; put off the boil ; 
enter, and winch 30 minutes ; lift ; wash 
in 3 watei's, blood-warm ; then boil 16 lbs. 
logwood ; decant aa before ; give the same 
quantity of soap, and finish in the same 
way. 

Black from Sulphate of Iron, — ^For 
200 yards. Afler being cleaned or scalded, 
discharge in a hot vitriol sour ; a cold 
and then a warm water out of the sour ; 
run through another scald, and 2 wanii 
waters ; then boil 14 lbs. fustic ; put off 
the boil ; winch 30 minutes, and lift for 
saddening ; make up a solution with some 
of the fustic left in the last process, and 
1 lb. copperas ; winch in this for half an 
hour ; wash in 3 watei's ; dye with 16 lbs. 
logwood and 1 lb. of soap. 

Hat Black. — ^Work 5 lbs. silk in a 
mixture of 2 lbs. fustic chips ; 1 lb. 
quercitron bark ; lift ; then add 6 oz. 
verdigris, 6 oz. copperas ; work for 
quarter of an hour, and hang up all 
night ; wash and dye with a decoction of 
5 lbs. logwood with as much white as 
will make a lather. 

Dyeing Shots. — ^Whcn satins, sati- 
nets, sarsenets, or silks of any kind are 
found to contain shots, that is, warp and 
weft of different qualities^ they must be 
prepared as follows : — For 100 yards. 
Dissolve 1 J lb. salt of tartar in a cop- 
per containing 150 gallons boiling water ; 
winch in this one hour ; lift, and wash 
in 2 watei's ; and then prepare for any 
colour. If, after dyeing black, brown, or 
any colour, the silk is found to contain a 
shot of different silk, it must be dis- 
charged to the bottom, and put through 
the stuff as directed above ; then prepare 
a new, for whatever colour required. 

Cinnamon Bkown, — ^For 100 yards. 



WORKSHOP RECEIPTS. 



81 



Boil 12 lbs. fustic ; 3 lbs. ground madder, 
2 lbs. barwood. Cool to 200° Fahren- 
heit, then enter, and winch 20 minutes ; 
air out, and repeat ; with a little of 
the liquor in another dish, sadden to pat- 
tern with 4 or 5 oz. copperas, 1 or 2 shots ; 
wash in 2 waters, and dry. 

Olive Brown. — For 10 yards. Boil 
fustic, 1 lb. ; logwood, 3} oz. ; cudbear, 
2J oz. Cool to 200° Fahrenheit ; enter, 
and winch for 20 minutes ; air out ; 
repeat ; sadden to pattern with 4 oz. 
copperas ; wash and dry. 

French Brown. — Prepare in a hot 
solution of alum, for 10 or 12 hours ; 
litl, and wash in 2 waters ; boil or scald. 
For 10 yards. Limawood, 1 lb. ; ground 
fustic, 4f oz. Decant the clear of both 
liquors into another dish ; enter, and 
winch for 30 minutes ; air out, and re- 
peat ; if dark enough, wash in 2 waters, 
and dry. Common brown is done in this 
way by adding a little logwood. 

In preparing this and the following 
.colour, a little copperas is sometimes 
used along with the alum ; when done 
in this manner, raise slightly with mu- 
riate of tin. 

Claret. — Prepare with alum like the 
last ; boil or scald. For 10 yards. Lima- 
wood, 1 J lb. ; logwood, 3f oz. Decant 
the clear of both liquors into a tub of 
sufHcient size ; enter, and winch for 30 
minutes ; air out, and repeat ; when 
dark enough, wash and dry. 

In dyeing the two last, they ought to 
get two liquors, or the liquor at twice, 
as one will hardly make the colour as 
full as it ought to be. 

Pale Blue. — For 100 yards. 3 oz. 
paste or extract of indigo ; 6 oz. tartaric 
acid. Sour first in a hot solution of sul- 
phuric acid (about 1 J gill), lift, and wash 
m 1 water. Prepare the paste and dis- 
solve the acid in a little hot water ; then 
take a copper or stoneware vessel of suf- 
ficient size, fill it nearly full of water, 
110° Fahrenheit ; put in the paste, and 
5 parts of the tartaric acid ; winch in 
this 15 minutes ; lift ; wash in cold 
water ; harden with the part of tartaric 
not used ; lift, and dry. 

In dyeing printed silks, containing 
black or any colour you wish to retain. 



they must not be soured in dyeing, and 
use as little mising as possible. 

To Prepare Extract of Indigo. — 
Every particle must be well broken with 
a palette knife, or the back of a table- 
spoon, after which pour on a little boil- 
ing water ; stir it up, and let it settle 
for a little before using. 

Royal Blue. — Prepare in a solution 
of nitrate of iron, 3° Twaddle, 100° Fah- 
renheit; and for every pound of prussiate 
used in dyeing, add as much of the crys- 
tals of tin (dissolved in hot water) to 
the preparation ; work in this till the 
silk turns a light bufif colour ; lift, and 
wash in 1 water ; after which, for 100 
yards, dissolve 4 lbs. prussiate of potash 
in a little boiling water ; put this into a 
copper containing 80 gallons water, 120° 
Fahrenheit ; add 1 J gill sulphuric or 
muriatic acid ; enter in this ; winch 15 
minutes ; lift ; 1 water ; run agaiu 
through the preparation ; add 2 gills 
sulphuric acid to the prussiate ; repeat 
in it, and if not dark enough, lift, and 
add a little nitrate of iron ; after getting 
it to the required shade, give 2 waters ; 
then harden in a solution of alum ; and 
dry in a hot stove. 

Pea Green. — For 100 yards. 10 oz. 
extract of indigo, 2J lbs. ebony, 1 lb. 
alum. Sour first ; wash in 1 water; boil 
or scald the ebony ; decant the clear into 
another dish, and add the extract of 
indigo and alum ; enter in this, and 
winch for 10 or 15 minutes; wash in 
1 water. 

Common Pale Green. — For 11 yards. 
Extract of indigo, 2 oz. ; ebony. If oz. ; 
alum. If oz. ; sulphuric acid, IJ oz. 
Work as for Pea Green. 

Grass Green. — For 10 yards. Fustic, 
12 oz. ; extract of indigo, 3 oz. 3 drachms ; 
alum, 3 oz. 3 drachms ; sulphuric acid, 
1^ oz. Boil the fustic first ; then add 
the extract of indigo, alum, and acid ; 
put off the boil ; enter and winch till 
you get the shade required ; if not blue 
enough, give more extract of indigo ; if 
not yellow enough, more fustic. 

Myrtle Green. — For 10 yards. 
Fustic, 1 lb. ; logwood, 3 oz. 3 drachms ; 
extract of indigo, 3 oz. 3 drachms ; blue- 
stone, ^ oz. Boil the logwood and fiistio 
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together ; put off the boil ; enter ; winch 
20 minutes ; air out and repeat ; raise 
with 3 oz. bluestone dissolved in the 
boiler ; then give the extract of indigo ; 
1 water; rince in the remaining 2 oz. 
bluestone ; harden in a solution of alum, 
and dry. 

Olive Green. — For 100 yards. 10 lbs. 
fustic, 2 lbs. logwood, 10 oz. camwood. 
Boil altogether for 30 minutes ; put off 
the boil ; enter and wmch for 20 minutes ; 
air out and repeat ; sadden with 3 or 
4 oz. copperas in the same liquor, or with 
a little of the liquor in another dish ; 
when the required shade is got, wash 
and dry. 

Drab. — For 100 yards. Boil 4 lbs. 
fustic and 6 oz. logwood ; 2} oz. cud- 
bear; IJ oz. copperas. Cool to 200° 
Fahrenheit ; enter ; winch 20 minutes ; 
air out ; repeat ; then take a little of the 
liquor out of the boiler, dissolve the cop- 
peras, reduce it to handling heat with 
water, and give 1 or 2 shots through it 
as the pattern requires ; 1 water out of 
the saddening ; then give a warm, but 
weak sour, to clear the colour ; wash 
m 2 waters, and dry. 

Before using cudbear, it must always 
be drenched with a little hot water, to 
the consistency of paste ; then scald or 
boil it as occasion may require. 

Fawn. — For 10 yards. Fustic, 6J oz. ; 
cudbear, } oz. ; copperas, 1^ drachm. Use 
as for Drab. 

Stone. — For 100 yards. 3 lbs. fustic, 
7} oz. logwood, 2| oz. cudbear, 2 oz. 
copperas. Use as for Di'ab. 

Slate. — For 100 yards. 8 oz. cud- 
bear, 2 lbs. logwood, 1 lb. tartar. Bottom 
with the cudbear ; lift ; boil the log- 
wood ; decant into a tub of sufficient 
size ; enter and winch in this for 15 
minutes ; lift and raise with the tartar 
at twice, then wash and dry. 

Straw. — For 10 yards. Annatto, 6 J 
drachms ; barks, 1| oz. ; muriate of tin, 
I J oz. Give the annatto on the bottom 
212° Fahrenheit ; 1 water out, and then 
give the barks and muriate of tin, same 
heat. 

Before using annatto, it must be boiled 
with half its weight of American ashes, 
in the least possible quantity of soft 



water. This applies to every prooeH 
where annatto is used. 

Buff. — For 10 yards. Annatto, l}oz^ 
vitriol, 1^ oz. Give the annatto at 212^ 
Fahrenheit ; when full enough, lift ; wash 
in 2 waters ; then raise with the vitriol. 

Cream Colour. — ^For 10 yards. Boil 
annatto, 9^ drachms ; vitriol, 1 oz. Work 
in the same manner as Buff. 

Chamois. — For 10 yards. Annatto, 
9^ drachms ; fustic, 6} oz. ; madder, 6} 
drachms ; cudbear, 3^ drachms. Bottom 
with the annatto, 212° Fahrenheit ; wash 
in 1 water ; boil the ftistic, madder, and 
cudbear together ; put off the boil, and 
enter ; winch 15 minutes ; if not full 
enough, air out and repeat ; then wash 
and di*y. 

Salmon Colour. — For 10 yards. An- 
natto, 1^ oz. ; cudbear, 4 drachms. Boil 
the annatto ; then add the cutbear ; put 
off the boil ; enter and winch 30 minutes ; 
wash in 2 watei*s ; then dry. 

Orange. — For 10 yards. Annatto, 
If oz. ; bark, 1| oz. ; muriate of tin, 
l| oz. Give a good body of annatto, 
212° Fahrenheit ; wash in 1 water ; then 
top with the bark and muri;ite of tin. 

Amber. — For 10 yards. Annatto, 
1^ oz. ; bark, 1^ oz. ; mui'iate of tin, 
2| oz. Bottom with the annatto, and 
top with the bark and muriate of tin. 
Use as for Orange. 

Pink. — For 10 yards. Bottoming, 
blue archil, J oz. ; dyeing, safflower, 
2 oz. ; raising, tartaric acid, ^ oz. Put 
the archil into 100 gallons boiling water ; 
winch in this 15 minutes ; lift ; bleed ; 
then refine the safflower with cotton ; 
make up a safflower liquor of 100 gallons ; 
enter and winch 15 minutes ; lift ; put 
in half the raising; return and winch 
10 minutes ; lift again and add the other 
half of the raising ; return for 10 minutes 
more ; then wash in 1 water ; harden 
with a little tartaric in another, and dry. 

Rose colour may be made in this way, 
by giving more stuff. 

To Prepare Safflower. — Steep 
2J lbs. safflower all night in water ; in 
the morning rub the cakes between the 
hands, so that it may be all broken ; 
then put it into a bag or close sieve; 
stand with it under a good run of water 
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antll the particles are all disengaged 
from each other, and purged of impu- 
rities ; then put 20 or 30 gallons of 
water into a large tub, add | lb. soda 
dissolved, and put in the safHower ; stir 
it up, and let it bleed 30 or 40 minutes ; 
then strain it through the bag iuto a 
second tub ; if not well enough bled, re- 
peat in the fii*st tub with a little more 
soda. To refine safflower after being bled, 
— immei*se 3 or 4 lbs. cotton yarn or cloth 
m it ; in 10 minutes lift, and add a little 
tartaric ; return for 10 minutes ; add 
a little tartaric again ; return for 10 
minutes more ; lift, and add the tartaric 
a third time, at which time it must do 
no more than taste slightly sour ; then 
ivash in 2 or 3 waters, after which it 
must be bled in a tub ol clean water with 
a little soda ; then make ap this hquor 
with watei for dyeing. 

Rose Colour with Cochineal.- 
For 10 yai*ds. Bottoming, blue archil, 
I oz. ; preparation, tartar, f oz. ; scarlet 
spirits, 2^ oz. ; dyeing, cochineal, fully 
1^ oz. Bottom with archil ; lift ; dis- 
solve the tai*tar, and put it and the spirits 
into 100 gallons water ; winch in this 
foi some time ; then let it lie 12 hours 
(if this preparation is made hot, 3 or 4 
honi*s will do) ; pound, and then boil 
the cochineal ; put off the boil ; lift out 
uf the preparation, and enter ; winch 
till the liquor cools, and the colour will 
be full enough. 

Scarlet with Cochineal. — For 10 
yards. Bottoming, annatto, fully 1| oz. ; 
preparation, tai*tar, 1} oz. ; scarlet spirits, 
3| oz. ; dyeing, cochineal, 2} oz. Bot- 
tom with the annatto, 212° Fahren- 
heit ; winch 15 or 20 minutes, and it 
should be a full orange ; then give the 
preparation and cochineal as for rose 
colour. 

Fast Crimson. — ^For 10 yards. Bot- 
loming, cudbear, 1^ oz. ; preparation, 
tart'ir, 1| oz. ; scarlet spirits, 3} oz. ; 
dyeing, cochineal, 2 oz. Boil or scald 
the cudbear ; winch in this 30 minutes ; 
then prepare and dye as before. 

Purple. — ^The best purples are made 
upon the purple vat. For a red sh^de, 
vrash in 2 cold waters ; for a blue shade, 
wwh in 2 hot waters. Another but in- 



ferior method is, to prepare with alum, 
dye with logwood, and raise with doubla 
muriate of tin. 

Royal Blue Purple. — For whatever 
depth of colour required, winch upon the 
purple vat, wash in 2 warm waters ; then 
put a little extr<ict of indigo into a tub 
of cold water ; add a little sulphuilc 
acid ; enter and woriv in this till you get 
the required shade, then wash in cold 
water, and dry 

Lilac. — ^The best lilac is dyed upon 
nitro- sulphate of iron spirits; when 
without these, the following is the 
simplest method : — 10 gallons water, 1 
pint purple vat. Add raw muriatic acid 
till the glass stands at 6° Twaddle; 
enter in this, and work till you get the 
required shade ; if too light, add more 
purple liquor, wash in 2 wann watei-s, 
and dry. 

Lavender. — Same as lilac, by add- 
ing a little neutralized extract of indigo. 
Break 4 oz. of extract of indigo ; dilute 
it with 2 quarts of hot water, and add 
half an ounce of soda, to destroy or neu- 
tralize whatever acid the extract con- 
tains; after stirring it well up, let it 
stand for two days, then strain it for 
use. Silver grey gets less stuff than 
lavender. 

Aniline Colours. — No mordant 
is necessary for these colours when used 
on silk or woollen ; the proper quantity 
of clear liquid is mixed with slightly 
warm water, the scum formed skimmed 
off, and the goods entered and worked 
until the required shade is obtained. 
Paste mauve is dissolved in spirit before 
being used, and care must be taken to 
prevent irregularities from the tarrv 
scum. For dyeing on cotton, the cloth 
b steeped in sumac or tannic acid dyed in 
the colour, and can then be fixed by tin ; 
or the cloth may be sumaced and mor- 
danted as usual with tin, and then dyed. 

Woollen Dyeing. — ^A pound ot 
wool woven into common merino mea- 
sures about 3 yards, common moreen 
about 2 yards. 

Jet Black. — ^For 50 lbs. Prepare 
with 2 J lbs. chrome ; boil half an hour, 
and wash in 2 watars. Dye with 20 lbs. 
logwood and 2 lbs. fustic. Boil half an 
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hour ; 1 water, then a slight sour, mode- 
rately waiin ; 1 cold water, and finish oat 
of a warm one, softened with a little urine. 

Geneva Black. — 3 lbs. green cop- 
peras, 3 lbs. tartar, } lb. sulphate of 
copper, 1 lb. fustic, 1 lb. logwood. Boil 
for half an hour ; enter, and boil the 
cloth 3 hours ; wash ; then enter into a 
vat with 11 lbs. logwood ; boil 1 hour; 
raise ; enter into logwood vat for half 
an hour^ and finish. 

Fast Blaok. — For 50 lbs. Prepare 
with 2 lbs. chrome, 1 lb. tartar, and 

1 quart muriate of tin ; boil 1 hour, and 
wash in 2 waters. Dye with 25 lbs. log- 
wood and 3 lbs. fustic. Boil 30 minutes, 
lift, add 1 pint vitriol. Return for 10 
minutes, then wash and dry. To render 
this hlue-blackj omit the fustic. 

Cinnamon Brown. — For 50 U)s. 8 lbs. 
fustic, 2 lbs. madder, 10 oz. cuAear, 1 lb. 
tartar, 2 lbs. alum. Give 2 runs, and 
sadden with 3 or 4 oz. of copperas. 

French Brown. — For 50 lbs. Pre- 
paration, 1^ lb. chrome. Dyeing, 6 lbs. 
fustic, 1 lb. ground madder, i lb. cud- 
bear, 1 lb. tartar ; and if not dark 
enough, add 8 oz. logwood. Boil half 
an hour. 

Claret. — For 50 lbs. Preparation, 
H lb. chrome. Dyeing, 9 lbs. limawood, 

2 lbs. logwood, } lb. tartar. Boil half an 
hour. 

Olive Brown. — For 50 lbs. Prepa- 
ration, IJ lb. chrome. Dyeing, 7 lbs. 
fustic, 3 lbs. madder, 1 lb. logwood, 2 lbs. 
tartar, 8 oz. cudbear. 1 run ; raise in 
the second with 5 or 6 oz. bluestone ; 
wash well and dry. 

Common Dark Brown. — For 40 lbs. 
6 lbs. logwood, 12 lbs. redwood, 4 lbs. 
madder. Boil half an hour, air out and 
repeat, then sadden with 1 lb. copperas ; 
if too dark, raise to pattern with muriate 
of tin. 

Ruby. — For 50 lbs. Preparation, 3 lbs. 
tartar and 2 lbs. alum. Boil half an 
hciu', and wash in 3 warm waters. Dye- 
ing, 8 lbs. limawood, ^ lb. cudbear, and 
f lb. tartar. Boil half an hoar, and 
blue to pattern with hot water. 

Purple. — For 50 lbs. Preparation, 
I) lb. tartar and 1 lb. alum ; wash in 3 
iraters. Dye with 10 lbs, logwood ; 



boil half an hour ; raise with 1 quart 
muriate of tin. 

Royal Purple. — For 50 lbs. Blue 
on the woad vat, either warm or cold, 
for whatever depth of colour required ; 
wash in 2 waters ; then give 2^ lbs. cud- 
bear ; boil half an hour, or until you get 
the shade wanted ; if not blue enough, 
give another run upon the vat. 

Pale Blue. — For 50 lbs. 1 gill sul- 
phuric acid, 3 oz. extract of indigo, 1 lb. 
alum. Enter cold with one half of the 
extract ; give the other half when the 
boiler warms ; bring to the spring. 

Royal Blue. — For 56 lbs. SJ lbs. 
super-sulphate of tartar, 3} lbs. prussiate 
of potash, 2 lbs. 10 oz. logwood, 3} quarts 
royal blue spirits, 3} pints muriate of 
tin. Into a boiler containing 100 gallons 
of water, put the prussiate and super- 
sulphate of tartar, after being dissolved 
in a little boiling water ; have the log- 
wood boiled beforehand, put it in, and 
one-half of the blue spirits ; enter cool, 
heat up to 180° Fahrenheit, and lifl ; 
give the rest of the blue spirits ; return 
and boil for a quarter of an hour ; lift 
again, cool well and give the muriate of 
tin ; return and boil 15 minutes ; lift, 
wash, and dry. 

Royal Blue Purple. — For 56 lbs. 
10^ lbs. logwood, 1| lb. prussiate of pot- 
€ish, 3^ lbs. super-sulphate of tartar, 3} 
quarts royal blue spirits, 3} pints muriate 
of tin. Give the logwood at twice lest 
the colour get unlevel. 

Pea Green. — For 54 lbs. 2 lbs. ex- 
tract of indigo, 7 lbs. fustic, 1 lb. alum. 
Bring on from the cold ; when the boiler 
heats to 180° Fahrenheit, put in the fus- 
tic ; boil 15 minutes. 

Common Pale Green. — For 50 lbs. 
3^ lbs. extract of indigo, 2^ lbs. fustic, 
10 oz. tartar, 1 gill sulphuric acid. 
Give the extract and acid first ; when at 
180° Fahrenheit, put in the fustic and 
tartai ; boil 15 minutes. 

Grass Green. — For 50 lb?. Boil 
20 lbs. fustic, 7 lbs. extract of indigo, 
1} lb. tartar, 3 gills sulphui'ic acid. 

Olive Green, — For 50 lbs. Prepare 
with 1^ lb. chrome; boil half an hour, 
and wash in 2 waters ; then boil 
12 lbs. fustic and 2} lbs. logwood for 1 
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hour; add 2 lbs. madder and 2 lbs. 
redwood. Enter ; boil half an hour. 
Raise in the same liquor with 4 oz. 
blucstone ; wash well and dry. 

Peach. — For 50 lbs. Drench 8| lbs. 
cudbear wi:h a little hot water ; boil or 
rcald it in 3 or 4 gallons; decant the 
clear liquor into a boiler containing 
100 gallons water ; enter cold ; bring to 
the boil ; lift and put in 1 lb. soda, or 
2 gallons urine ; return and boil 10 
minutes. 

DRAB.--For 50 lbs. 7 lbs. fustic, 
8 oz. madder, 4 oz. cudbear, 2 lbs. alum, 
8 oz. tartar. Enter between the cold 
and 160° Fahrenheit ; afler heating up, 
boil from 10 to 30 minutes; wash in 
2 waters. All dark shades of this and 
the four following colours may be slightly 
prepared with chrome ; wash in 2 waters. 

Light Drab. — For 56 lbs. 4 lbs. 
fustic, If lb. alum, 4 oz. madder, 4 oz. 
tartar, 3} oz. cudbear. Work as for drab. 

Fawn. — For 50 lbs. 5 lbs. fustic, 

1 lb. madder, } lb. camwood, ^ lb. cud- 
bear, 2 lbs. alum. Work as for drab. 

Stone. — For 50 lbs. 1 lb. logwood, 
4 oz. fustic, 8 oz. extract of indigo, 3 lbs. 
alum, 1} lb. tartar. Work as for drab. 

Slate. — For 50 lbs. 1 lb. logwood, 
8 oz. extract of indigo, 4 oz. fustic, 

2 lbs. tartar, 2 lbs. alum. Work as for 
drab. 

Straw.— For 50 lbs. Boil 3J lbs. 
quercitron bark and 3 oz. cochineal. 
Add 2} lbs. tartar, 3 quarts muriate of 
tin. Enter at 150° Fahrenheit ; boil 
30 minutes. 

Primrose. — For 50 lbs. Boil 2} lbs. 
bark. Add 2 lbs. tartar, 2 quarts 
muriate of tin. Enter at 150° Fahren- 
heit ; boil 30 minutes. 

Yellow. — For 40 lbs. 2} lbs. bark, 
2 lbs. tartar, 2 quarts muriate of tin. 
Enter at 150° Fahrenheit; boil 30 
minutes. 

BUTF.— For 45 lbs. Boil 4^ lbs. fus- 
tic and 1} lb. madder. Add 7 lbs. alum. 
Enter at 200° Fahrenheit ; boil 30 
minutes. 

Amber. — For 40 lbs. Boil 4 lbs. 
bark and 8 oz. madder. Add 2 quarts 
muriate of tin, 1 lb. tartar. Enter at 
200^ FabrenheJt; hoQ 30 minutes. 



Orange.— For 50 lbs. Boil 10 lbs. 
bark and 1} lb. cochineal. Add 2 lbs. 
tartar, 2} quarts yellow spirits. Entei 
at 200° Fahrenheit ; boil 30 minutes. 

Lilac. — For 50 lbs. Boil 5} lbs. log- 
wood and 2 lbs. alum. Add 2 quarts 
muriate of tin, 8 oz. extract of indigo. 
Brought on from 100° Fahrenheit. 

Lavender. — For 45 lbs. Boil 2 lbs. 
logwood and 2 lbs. alum. Add 10 oz. 
extract of indigo. Entei cold, and bring 
up to the boil. 

French Grey, — For 50 lbs. Boil 
7 lbs. fustic and 12 oz. cudbear. Add 
6 oz. extract of indigo, 1 pmt sulphuric 
acid. Cool to 180° Fahrenheit ; enter, 
and boil 20 minutes. 

Silver Grey. — For 50 lbs. Boil 
1 lb. logwood and 2} lbs. alum. Add 
5 oz. extract of indigo. Brought on 
from 100° Fahrenheit ; boil 10 minutes. 

French Pink.— For 50 lbs. 3 gills 
ammonia paste ; 1 J lb. tartaric acid, to 
redden; 10 oz. oxalic acid, to blue. 
Enter at 140° Fahrenheit ; heat no 
higher than 200°. 

Rose Colour. — For 40 lbs. I lb. 
cochineal, 3 gills double muriate of tin, 
1 lb. tartaric acid. Enter at 100° Fah- 
renheit; heat up; boil 15 minutes; lift, 
and cool to 120°, by throwing out part 
of the liquor, and filling up with water, 
— add 1 gill ammonia paste, 12 oz. tar- 
taric acid, 6 oz. oxalic acid. Bring up 
to the boil ; when the desired shade is 
got, wash well, and dry. 

Scarlet with Cochineal. — For 
50 lbs. Boil 4 lbs. cochineal and 1} lb. 
bark. Add 3 lbs. tartar, 2 quarts scar- 
let spirits. Enter at 200° Fahrenheit ; 
boil one hour ; wash well. Sour before 
dyeing, either cold or warm ; 1 water, 
out. 

Scarlet with Lac. — For 50 lbs. 
Boil 5^ lbs. lac and 1} lb. bark. Add 
3 lbs. tartar, 2 quarts lac scarlet spirits. 
Enter at 200° Fahrenheit ; boU 1 hour ; 
wash well. Sour as before. 

Scarlet with Lao and Cochineal. 
—For 50 lbs. Boil 4} lbs. lac and 1} lb. 
bark. Add 2 lbs. tartar, 2 quarts lao 
scarlet spirits. Enter at 200° Fahren- 
heit ; boil in this 30 minutes ^ lUl^ and 
I wivsh w%\\ \ l\i«ft, Va ^ Vs\« ^1 ^^K^ 
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water, boil 14 oz. cochineal and 14 oz. 
tartar. Add 1^ pint scarlet spirits. 
Enter at 200° Fahrenheit ; boil 20 mi- 
nutes, and wash welt out. Sour before 
dyeing. 

LIMAWOOD Crimson. — For 50 lbs. 
Prepare with 2 lis. alum and i lb. tar- 
tar. Boil half an hour ; wash in 3 
warm waters. Boil in 1 1 lbs. limawood, 
and add i lb. cudbear. Boil in this for 
half an hour, and blue with wann water. 

Fast Crimson. — For 50 lbs. 6J lbs. 
cochineal, ^ lb. cudbear. Boil in this 
three-quartei's of an hour ; raise with 2 
quarts crimson spirits ; boil a quarter 
of an hour ; lift, wash well, and dry. 

Cochineal Crimson. — For 50 lbs. 
3j^ lbs. cochineal, 2^ lbs. tartar, 2 
quarts crimson spirits. Boil half an 
hour ; wash well ; blue with urine or a 
little ammonia, in a clean tub of warm 
water, 150° F. 

Cotton Dyeing, Black. — For 40 
lbs. Boil or scald 10 lbs. sumac ; lay the 
cloth or yarn in this for 18 hours ; wring 
out ; run through acetate of iron, 40° 
Twaddle ; 4 turns, or for half an hour ; 
wring out ; repeat and wash well in 3 
waters ; then boil 8 lbs. logwood and 1 lb. 
fiistic ; put off the boil and enter ; or the 
clear of the liquor may be decanted into 
another dish ; 1 run, continue half an 
hour ; wring out ; repeat ; sadden with 
1 lb. copperas ; 2 runs ; wash and dry. 
Id Job Dyeing, for a piece of cloth 20 
yards, prepare in strong hot sumach like 
^he above ; then put 3 quarts slacked 
lime into 20 gallons water ; when the 
lime precipitates, decant the clear into 
another tub, lift the cloth out of the 
sumach, give 1 run through acetate of 
iron, 1 through lime, repeat in the iron, 
and again through the lime. Should the 
cloth have got unlevel, give an extra 
run through the lime to make it level ; 
then wash in 2 waters, and give logwood 
and a little fustic, like the above. 

Fast Black. — For 50 lbs. Dark 
blue on blue vat cotton; lay then in 18 
lbs. hot sumach for 24 hours ; lift, and 
sadden with black iron liquor ; wash and 
dry. 

Brown. — For 50 lbs., or 200 yards. 
Prepare with 2} lbs. sumach, acetate of 



iron, 2° Twaddle, and lime, 1^ Twad. 
Dye with 18 lbs. redwood and 4 lb& 
fustic. Twenty-four hours in the su- 
mach , lift, and run through the iron 
tub, then through the lime ; repeat in 
eacli tub, and wash in 3 waters ; then 
scald or boil the wood ; decant into 
another tub ; enter and winch for 20 
minutes ; air out, and repeat ; if not 
dark enough, add a little logwood ; then 
sadden with 6 or 8 oz. copperas. 

Madder Brown. — ^For 40 lbs. Boil 
or scald 10 lbs. sumach ; lay the goods 
in it for 24 hours ; lift, and decant into 
a tub, containing 60 gallons water, 1 
quart acetate of iron, and 1 quart mor- 
dant. Enter; turn for half an hour; 
lift, and wash in 2 waters ; then dye 
with 10 lbs. best crop madder; enter 
cold, and bring to the spring. 

Dark Brown wmi Catechu. — For 
200 yards. Boil 30 lbs. catechu ; enter 
the cloth as it leaves the singeing-work ; 
winch it in the catechu for some time, 
and let it down into the boiler all night ; 
in the morning light a Are under the 
boiler; lift the cloth, and give 2 runs 
through acetate of iron ; wash well out 
of the iron ; have the boiler up, and 
give another run through it at the boil, 
1 hour ; lift, and give other 2 runs of 
iron, when it will be quite black ; stripe 
with lime to the shade required. . 

Light Catechu Brown. — For 50 lbs. 
Boil 20 lbs. catechu in one boiler, 5 lbs. 
chrome m another. Enter in the catechu 
first ; work 20 minutes, and wring out ; 
then through the chrome, 10 minutes, 
and wring out ; through catechu again ; 
giving sliot about till dark enough ; 
finishing with catechu. 

Claret. — For 50 lbs. Preparation, 
12^ lbs. sumach; spirit tub, 3° Twad. 
Dyeing, 15| lbs. limawood ; 2 lbs. log- 
wood, to blue. Raising, 1 quart reii 
spirits for cotton. 8 to 10 houw in 
the sumach ; work 1 or 2 hours in 
the spirit tub ; wash out of it in 3 
waters ; boil the limawood and logwood ; 
decant into a large tub ; winch 30 mi- 
nutes ; lift, and give the raising ; enter 
again for 15 minutes ; lift, wash, and 
dry. 

Ruby. — For 50 lbs. Preparation, 
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12| lbs. sumach ; spirit tub, 8° Twad. 
Dyeing, 12 J lbs. jiraawood; 1 lb. log- 
wood to blue. Raising, 1 quart red 
iipirits, for cotton ; wrought like claret. 

Purple. — For 50 lbs. Preparation, 
12 J lbs. sumach ; spirit tub, 2^° Twad. 
Dyeing, 15 lbs. logwood. Raising, 1 
quart purple spirits, cotton ; wrought 
like claret. 

Scarlet. — For 40 lbs. Preparation, 
16 lbs. sumach ; spirit tub, 3° Twad. 
Dyeing, 24 lbs. limawood, 3| lbs. tur- 
meric. Raising, 6 lbs. alum. After 
lying in sumach 24 hours, lift, and 
wmch it in the spirit tub ; wash well 
out ; boil the wood ; decant the clear 
liquor into a large tub ; enter, and 
winch for 30 minutes ; then raise with 
alum. 

Crimson witii Cochineal. — For 50 
lbs. Prepare with 15 lbs. sumach and 
10 lbs. alum. Dye with 6^ lbs. cochineal. 
Twenty-four houi*s in the sumach ; lift ; 
make up a hot solution of alum ; winch 
in that 2 or 3 hours ; lift ; wash in 2 
waters ; then boil the cochineal ; put 
off the boil ; enter, and winch till full 
enough ; then wash and dry. 

Limawood Red. — For 40 lbs. 10 lbs. 
sumach ; spirit vat, 2J° Twaddle ; 12 
lbs. limawood ; 1 quart red spirits. 
After being prepared with sumach, 
winch it in the spirit vat for 2 hours ; 
lift, and wash well in 3 waters ; boil or 
scald the limawood ; decant the clear 
liquor into another vessel ; enter, and 
winch in this for 30 minutes ; lift, and 
raise in the same liqnor, with 1 quart of 
red spirits. 

liARWOOD Red. — For 40 lbs. 10 lbs. 
Bumach ; spirit vat, 2 J° Twaddle ; 40 lbs. 
barwood ; 1 quart red spirits ; done in 
the same manner as limawood red. 

Drab. — For 40 lbs. Boil 6 lbs. fustic ; 
gcald 2^ lbs. limawood ; 2 lbs. sumach. 
Decant into a wooden vessel, capable of 
containing 100 gallons ; reduce with cold 
water to handling heat ; enter ; 6 turns ; 
wring out ; sadden with 8 oz. copperas ; 
4 turns ; wring out again, and give 4 oz. 
bluestone. 

Fawn. — For 50 lbs. Boll 5 lbs. fustic 
ftud 3 lbs. limawood. Add 2 lbs. alum. 
Decant the fustic and limawood into a 



large tub ; reduce to handling heat ; 
enter and work 15 minutes ; if not dark 
enough, add 8 oz. logwood ; then wash 
and dry. 

Stone.— For 50 lbs. Boil 4 lbs. fus- 
tic, 2 lbs. limawood, 2 lbs. madder. 
Decant and work in this 15 minutes ; air 
out and repeat ; lift, and add 4 or 6 oz. 
copperas ; enter again, and work till you 
get the required shade ; then wash and 
dry. 

Lavender. — 100 yards. Scald 1 lb. 
logwood and 2 lbs. sumach. Decant 
both into a tub of sufficient size ; cool to 
150° Fahrenheit; add 2 gills vitriol; 
winch in this 20 minutes ; lift and run 
slightly through acetate of iron ; wash 
in 2 waters, then give 1 lb. logwood as 
before ; raise with a pint of muriate of 
tin ; wash in 2 waters ; then, in a tub of 
cold water, put 4 oz. extract of indigo ; 
enter, and winch in this 15 minutes ; 
lift, give 1 water, and dry. 

Lilac. — 100 yards. Scald IJ lb 
logwood, 2 lbs. sumach. Decant, and 
work like the last ; sadden, and top with 
logwood ; raise with muriate of tin. 

Pink. — For 30 lbs. yarn, or 250 yards 
cloth. Bleed 7 lbs. safflower in 50 
gallons soil water ; dissolve 2 lbs. 
tartar in 3 gallons hot water ; enter the 
yarn in the safflower, and give 4 turns ; 
lift, and put in one-half of the tartar ; 
enter; 4 turns more; lift again, and 
put in all the tartar, and work in it till 
you get the required shade. 

Deep Blue. — Put 10 lbs. cotton 
through the bltie vat ; soak in a decoc- 
tion of 2 lbs. sumach for 3 hours ; work 
for 15 minutes through water contain- 
ing 1 pint red mordant and 1 pint black 
liquor ; wash twice in hot water, then 
work 20 minutes in a decoction of 2 lbs. 
logwood ; lift, and raise with ^ pint of 
red mordant, work 10 minutes; wash 
and dry. 

Pale Blue. — For 60 lb?. 2} lb?, 
prussiate of potash ; nitrate of iron, 3° 
Twaddle ; add 2^ lbs. crystals of tin, 1 
pint vitriol. Turn in the iron tub 20 
minutes ; lift ; run through cold water 
(not rinced), wring up ; shake well out ; 
dissolve the prussiate into 100 gallons 
water; enter, and winch 15 ipmuted*, 
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lift, and give 2 gills vitriol ; return for 
10 minutes; lift, and run through 
water ; again through the iron tub ; 
repeat in the prussiate ; raise again 
with vitriol, and when the required 
shade is got, lift ; 1 water, and finish 
out of a weak solution of alum. 

Royal Blue. — Run upon the cold 
blue vat, cotton; air out; wash in 2 
waters, and sour; then give a run 
through the iron (nitrate) tub ; 1 water, 
and top with prussiate of potash, } an 
ouuce to the pound of yarn. If the vat 
is not in good order, or without that 
convenience, better do this colour with 
prussiate altogether. 

OiUNQE. — For 40 lbs. 2} lbs. an- 
natto, 24 lbs. bark, 3 quarts muriate of 
tin. Boil the annatto ; put off the boil ; 
enter, and winch till it has a good body ; 
wring out, wash well, wring again, and 
shake out ; then, in a clean boiler, boil 
the bark in a bag for 15 minutes ; add 
the muriate of tin, and enter ; winch at 
the spring till the required shade is got. 

Orange Yellow. — For 50 lbs. 
Bottoming, IJ lb. annatto. Dyeing, 
5 lbs. bark, 3 quarts muriate of tin. 
Give the annatto boiling hot ; wash in 2 
waters; boil the bark, and add the 
muriate of tin; enter; winch 20 
minutes, then wash and dry. 

Chrome Yellow. — For 60 lbs. 
10 lbs. acetate of lead, 5 lbs. chrome. 
Dissolve separately, and put each into a 
tub containing 100 gallons water ; enter 
in the lead first, 4 or 5 turns ; wring out ; 
then through chrome ; continue from the 
one to the other till dark enough. 

Olive. — For 50 lbs. 10 lbs. bark, 
2 lbs. logwood, 8 oz. bluestone. Boil 
the bark in a bag ; put off the boil, and 
enter ; winch 20 minutes ; lift, and put 
m the bluestone ; return for 10 minutes ; 
lift and wash in 2 waters, and top; 
give the logwood in another dish ; when 
dark enough, wash and dry. 

BuFP.—Give nitrate of iron, 6° 
Twaddle, 150° Fahrenheit ; winch in 
this till full enough, then lift ; give 2 
waters ; raise m a solution of lime, 
1° Twaddle ; if not dark enough, repeat 
in the iron tub, then m the lime. 

Orekn. — For 40 lbs. Preparation, 



nitrate of iron, 4° Twaddle. Dyeing, 
1) lb. prussiate of potash, 45 lbs. fiistic, 
8 oz. extract of indigo. Raising, 1 pint 
vitriol, 5 lbs. alum. Turn in an iron 
tub for 20 minutes ; wring out ; run 
through cold water lightly, wring and 
shake well out ; dissolve the prussiate ; 
put it into a tub of cold water, 4 or 5 
turns ; lift, and give 2 gills sulphuric 
acid ; 4 or 5 turns more ; run through 
cold water, and wring out ; repeat in 
the iron and prussiate tubs as before 
dyeing ; give the fustic moderately 
warm in a clean liquor; turn 30 
minutes ; lift, and raise in the same 
liquor with 5 lbs. alum and 6 oz. ex- 
tract of indigo ; winch in this till you 
get the required shade. 

Fast Ghrome Green. — For 56 lbs. 
10} lbs. chrome, 5 lbs. acetate of lead. 
Blue on the blue vat, cotton ; wash in 2 
waters, and give a warm sour then 
dissolve, and put the lead and chrome 
into separate tubs ; enter in the lead 
tub first ; wring out ; then through the 
chrome ; continue from the one to the 
other till dark enough. 

Vats for Various Coloiurs. — 
WoAD Vat.— 250 gallons water, 170° 
Fahrenheit, put in 150 lbs. best English 
woad, well chopped ; 9 lbs. best indigo, 
well ground ; 2\ lbs. madder ; 2} lbs. 
bran. Rake altogether well up, and the 
vat ought to assume a green appearance ; 
in 12 or 14 houi*s, dip a piece of cloth, 
or a little wool, into the vat ; if it dye 
green, it will turn blue by exposui'e to 
the air ; rake up, and if it holds the 
head well up, put in 1 quart of quick- 
lime, and rake again ; in 3 hours after, 
rake again, and if it looks of a greenish 
yellow, put in 1 J quart more of lime ; 
in 3 or 4 houi*s after, rake again ; if the 
vat looks yellower, use another quart of 
lime ; in an hour after this, if it smells 
slightly of lime, it has enough ; if it 
smells strongly of lime, it has too much, 
which may be counteracted by using 1} 
or 2 lbs. of madder, or by heating the 
vat ; when the liquor is hard, it is of an 
orange colour, which may be seen by 
blowing; when it is soft, it appearo 
faint yellow, and throws up a scum. 
In serving or heating the vat, it 8}iould 
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be raked occasionally, taking care not to 
disturb the sediment, but merely to 
bring the liquor to an equal degree of 
heat ; then put in 3 lbs. indigo, and 
1} lb. madder; allow it to settle for 
12 houi*s ; then, if it looks of a greenish 
colour, and does not smell of lime, use 
1 quart of lime. In all cases, if the vat 
smells slightly of lime, it is a proof that 
it has enough ; if it smells very strongly 
of lime, give Ij^ lb. of potash, and 2 lbs. 
madder ; then, if it smells of lime in- 
stead of woad, cool by taking off the 
covering, and a considerable quantity of 
the lime will evapoiate ; heat up again, 
and put in 30 or 35 lbs. of woad ; when 
hot, rake well up ; look at the vat in 6 
or 8 hours, if the upper part of the 
liquor looks yellow, rake up, and if it 
does not darken, use 2 quarts of lime : 
when you rake up, stir the bottom at 
all times, except when heating up ; 3 
hours is long enough for a woad vat to 
settle. In dyeing silk or cotton on this 
vat, it is safest to work it cold, or at 
most lukewarm. 

Ash Vat, Woollen. — 400 gallons 
water, heat to 170° Fahrenheit, 5 lbs. 
ground indigo, 10 lbs. American potash, 
3 lbs. madder, 4 lbs. bran. Apply a 
slow fire, and it will come to fei*menta- 
tion in 14 or 16 hours ; then add 1 or 2 
lbs. madder. In renovating this vat, 
use more potash in proportion to your 
indigo, than in setting a new vat. 

Blue Vat, Cotton, — 140 gallons 
water, 16 lbs. copperas, 8 lbs. ground 
mdigo, 16 lbs. quicklime. Rake up 
occasionally for 5 or 6 hours, till all the 
copperas be dissolved ; if the vat be of a 
greenish yellow colour, consider it in 
good order ; if it assumes a dark green 
colour, it shows a deficiency of lime ; if 
yellowish, it is short of copperas ; after 
raking, allow 12 hours to settle be- 
fore working ; renovate with copperas 
und lime, accoi'ding to the state of the 
rat. 

Purple Vat. — Boil 1 cwt. of ^he 
best logwood in 30 gallons of water for 
3 or 4 hours, when it will be reduced to 
26 gallons ; decant the clear liquor into 
a wood or stone vessel ; let it stand till 
quite cold, ftud add 56 lbs. purple vat 



spirits, 7° Twaddle. In renovating this 
vat, it is made up with raw muriatic 
acid till the glass stands as high as 
when set. 

Crimson Vat. — Boil 1 cwt. lima- 
wood ; decant it in the same manner 'a& 
the last, and add 56 lbs. crimson vat 
spirits ; renovate with killed spirits, 7° 
Twaddle. 

Lavender Vat. — 50 lbs. Boil 14 lbs. 
logwood in 10 or 12 gallons water ; 
decant the clear into a 60-gallon tub 
containing 40 gallons of water ; when it 
is quite cold, add 45 lbs. lavender spirits ; 
rake up occasionally for 3 or 4 hours ; 
next day it will be fit for working, and 
the glass will stand at 6° Twaddle. 
This wiU dye lilac ; add neutra^leed 
paste for lavender. Renovate with raw 
muriatic acid till the glass stands at 6°. 

Rose Pink Vat.— Boil IJ lb. of 
lima wood in 3 gallons water ; decant 
the clear into a tub containing 20 
gallons water, and add 5 quarts double 
muriate of tin ; the hydrometer will 
stand at 7°; renovate with double 
muriate of tin. 

Silk Spirits. Nitro-sulpiiate op 
Iron. — 2 galls, of 30 lbs. double aqua- 
fortis, 24 lbs. copperas. Put the aqua- 
fortis into a leaden or stoneware pot ; 
place it near a fire, and add the cop- 
peras at 3 or 4 times ; if without the 
convenience of a fire, put in a quart of 
hot water with the first of the copperas. 

Nitrate of Iron. — 2 galls, aqua- 
fortis, 5^ lbs. old iron. Put this into a 
6-gallon pot ; add the iron by degrees ; 
and keep it warm, like the last. 

Scarlet. — 3 lbs. muriatic acid, 3 lbs. 
pure double nitric acid ; add 2 oz. sal 
ammoniac, and feed with 1} lb. granu- 
lated tin. 

Purple Vat Sprarrs. — 4 galls 
(54 lbs.) marine acid, 1} gall. (20 lbs.) 
nitric acid. Kill with 3} lbs. granu- 
lated tin ; } oz. to the pound. 

Crimson Vat Spirits. — 3 galls, 
muriatic acid, 2 galls, nitric acid, 2 oz.- 
sal ammoniac, fed with 3^ lbs. tin. 

Lavender. — 30 lbs. muriatic acid, 
15 lbs. double nitric acid. Kill with 
3 lbs. granulated tin ; nearly 1 o«, to 
the pound. 
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Muriate op Tin. — Give any quantity 
of muriatic acid as much tin as it can 
consume ; you will know when it has 
enough) by seeing tin lying undissolved 
at the buttum of the pot. 

Double Muriate of Tin, — It requires 
twice as much tin as the last ; it may 
be made by heating common muriate 
of tm in a stoneware pot, placed in a 
hot siind-bath, and giving as much tin 
as it can consume. 

Indigo, Extuact op. — 1 lb. best 
ground indigo, 6 lbs. double vitriol. 
Mix together ; let stand 48 houi*s in 
a stone pot ; then put the vessel into 
a warm bath till proi)erly dissolved ; 
take 6 gallons water, 170° Fah- 
renheit ; add the indigo slowly, filter 
through woollen cloth, covered with 
brown paper, into a wooden vessel ; 
what remains on the paper put away, 
as it is only earth ; then add your 
liquor, 4 lbs. common salts, 1 lb. pearl- 
ash. Let it stand till it ceases fer- 
menting, then filter again through brown 
paper, and what remains on the pa])er is 
pure extract of indigo ; there should be 
12 lbs. of it. 

Ammonia Paste. — 1 quart strong 
ammonia, 1 ditto water, 2 lbs. ground 
cochineal. Stir them all well together 
in a stone pot ; tie up the mouth of it 
tightly, and set it in some warm place, 
such as the flue of a stove, for two 
days, and it will be fit for use. 

Woollen Spirits. Royal Blue. 
— 2 quarts of muriatic acid, 1 ditto 
nitric acid, no tin. Before using, let it 
stand until the g.as goes off. 

Scarlet Spirit. — Put any quantity 
of nitre, and the same of clear water, 
into a stoneware pot ; the water first ; 
then add 1 lb. muriatic acid to every 
5 lbs. of the above, and give 2 oz. of tin 
to the pound of spirits, adding it very 
slowly for one or two days, because m 
giving the tin too fast the spirits get 
fired, which precipitates the nitre, and 
they are lost. 

Crimson Spirits are the same as 
scarlet spirits, but have more tin dis- 
solved in them ; give as much as they 
will take, till they turn of a bluish 
colour 



Lac Scarlet Spirit. — 3 galls, muria- 
tic acid, 2 galls, water, feed with 6 lbs. 
tin, 1 gull, nitric acid. 

Purple Spirits. — 1 gall, muriatic 
acid, feed with 2 lbs. granulated tin, or 
an ounce to every gill. 

Cotton Spirits, Red. — ^For 50 lbs. 
40 lbs. muriatic acid, 10 lbs. nitric acid, 
carefully and slowly killed with 9^ lbs 
of tin, or 3 oz. of tin to the pound. 

Purple. — 2 quarts muriatic acid, 
feed with Ij^ lb. tin, or 1} oz. to the gill. 

Black Liquor. — 300 lbs. coppera* 
dissolved with 175 galls, hot water, then 
add 57 galls, acetate of lime liquor at 
at 16° Tw., or 32 lbs. copperas, 5 quarts 
pyrol igneous at 7° Tw., 10 galls, acetate 
of lime liquor at 24^ Tw. Used as a 
mordant ; gives black with madder at 
6° Tw. ; very diluted gives various 
shades of violet, and with red liquor 
gives chocolates. 

Ked Mordant. — 20 lbs. powdered 
alum is dissolved in 9 galls, water 
heated to 140° ; mix with this 20 lbs. 
sugar of lead, and add 2 lbs. soda crys- 
tals ; should be frequently stirred for 
days. Used in the above proportions for 
calico. 

Red Mordant, for Madder Pink, 
— 8 lbs. alum, 9 quarts water, 6 lbs. 
sugar of lead. For lighter pink, use 
10 galls, water, 37 lbs. alum, 15 lbs. 
sugar of lead, 2| lbs. pulverized chalk, 
5 lbs. chloride of sodium or common 
chalk. 

Ageing^ Liquor. — 20 lbs. caustic 
soda at 60° Tw., 20 lbs. white arsenic in 
powder. Boil until all the arsenic is 
dissolved. Make a solution of 3 lbs. of 
chlorate of poUish in 4 galls, of water ; 
add the fiinst liouor until it stands at 
28° Tw. 

Pink Mordant, Alkaline. — 10 
galls, caustic potash add slowly 35 lbs. 
sulphate of alumina ; thicken with 
British gum, and fix with chloride of 
zinc or sal ammoniac. 

Verdigris. — 2 quarts water at 160° 
Fahr., 2 lbs. white sugar of lead, 2 lbs. 
sulphate of copper. Used in calico print- 
ing, and in the black dye for silk. 

Cheap Filter. — ^Take a common 
flower-pot as large a« possible, plug the 
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hole with a piece of sponge, then pat a 
layer of powdered chai'coal about an 
inch thick, the same of silver sand, and 
a layer of small stones and coarse gravel 
about 2 in. thick. A good filter may 
be made by placing in a tank of impure 
water a vessel so arranged that a sponge 
which it contains shall lap over its edge 
and dip into the water of the tank. 
The sponge gradually sucks up and puri- 
fies the water in the reservoir, and allows 
it to drop into the smaller vessel or 
receiver, from which it may be drawn 
off by a tube. By placing a few lumps 
of charcoal in the bottom of the receiver, 
filtration of the most perfect kind is 
effected. 

Glue Melting. — Break the glue 
into small pieces and soak from twelve 
to twenty-four houi*s in cold water, pat 
the glue in the glue-pot, fill the outer 
vessel with water, and apply heat. For 
ordinary purposes it should run freely, 
and be of the consistency of thin treacle. 
The hotter glue is, the more force it will 
exert in keeping the two parts glued 
together ; in all large and long joints, 
the glue should be applied immediately 
after boiling. Glue loses much of its 
strength by being often melted; that 
glue, therefore, which is newly made, in 
much preferable to that which has been 
used. When done with add some of the 
boiling water from the outer vessel to 
the glue, so as to make it too thin for 
nse. Put it away till wanted again, and 
by the time the water in the outer 
vessel is boiled, the glue in the inner is 
ready melted and the proper thickness 
for use. Powdered chalk, brick-dust, or 
saw-dust added to glue, will make it 
hold with more than ordinary firmness. 

Liquid Glue. — 1. Soft water, 1 
quart ; best pale glue, 2 lbs. ; dissolve 
m a covered vessel by the heat of a 
water bath ; after cooling, add with 
caution 7 oz. of nitric acid ; when cold, 
bottle off. 2. White glue, 16 oz. ; dry 
white-lead, 4 oz. ; soft water, 2 pints ; 
alcohol, 4 oz. ; stir together, and bottle 
while hot. 3. 3 parts glue broken into 
small pieces should be covered with 8 
parts of water, and left to stand for 
f'>me hours ; ooe-balf of hydrochloric acid 



and three-fourths of sulphate of zinc must 
then be added, and the whole exposed to 
a temperature of from 81° to 89° 0. 
daring ten or twelve hours. Allow tho 
compound to settle. 

Elastic Glue. — Dissolve glue by the 
aid of a water bath, evaporate till a 
thick fluid is obtained, add an equal 
w eight of glycerine, continue the evapo- 
ration with stirring until the remaining 
water is driven off; run it out on a 
marble slab to cool. This composition 
might be advantageously applied to the 
manufacture of printers* rollers, and 
similar articles. 

Glue for Gutta-perciia. — 2 parts 
common black pitch, and 1 part gutta- 
percha, melted in a ladle and well 
stirred together, then run into moulds. 

Portable, or Mouth Glue. — Fine 
pale glue, 1 lb. ; dissolve over a water 
bath in sufficient water, add brown 
sugar, I lb. ; continue the heat till 
amalgamation is effected ; pour on a slab 
of slate or marble, and when cold cut 
into squares. Used by moistening with 
the tongue. 

Glue to ricsist Heat or Moisture. 
— Mix a handful of quicklime in 4 oz. 
of linseed -oil ; boil them to a good thick- 
ness, then spread it on tin plates in the 
shade, and it will become very hard, but 
may be easily dissolved over the fire as 
glue. A glue which will resist ths 
action of water is made by boiling 1 lb. 
of common glue in 2 quarts of skimmed 
milk. 

Marine Glue. — 1. Dissolve by heat 
1 part of pure india-rubber in naphtha ; 
when melted add 2 parts shellac ; melt 
until mixed. Pour while hot on metal 
plates to cool ; when required to use, 
melt and apply with a brush. 2. Ca- 
outchouc, 20 grains ; chloroform, 2 fluid 
oz. ; dissolve and add 4 drachms of pow- 
dered mastic ; let it macerate for a week ; 
must be kept cool and well corked. 

Rice Glue. — Mix rice flour inti- 
mately with cold water, and gently 
simmer it over the fire, when it readily 
forms a delicate and durable glue. 

Bookbinders' Paste. — Place half 
a quartern of flour in a saucepan, put as 
much cold water on it as will cover iX, 
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and stir it well up, so as to break all the 
lumps while in a state of dough. Then 
pour on about 2 quarts of cold water 
and 1 oz. of powdered alum. Stir well 
and boil till it becomes thick. 

Putty. — Mix a quantity of whiting 
into a very stiff paste with linseed oil, 
rubbing and beating it well before using. 
For particular purposes, as for fanlights, 
iron-framed greenhouses, and other 
places where the lap or hold is very 
narrow, a little white-lead may be 
added to advantage. Coloured putty has 
a mixture of red ochre, lampblack, or 
other colour with the whiting. 

Soft Putty. — 10 lbs. of whiting and 
1 lb. of white-lead, mix with the neces- 
sary quantity of boiled linseed oil, adding 
to it ^ a gill of the best salad oil. The 
last prevents the white-lead from har- 
dening and preserves the putty m a 
state sufficiently soft to adhere at all 
times, and not by getting hard and 
cracking off, suffering the wet to enter, 
as is often the case with ordinary hard 
putty. 

To Soften Putty. — 1 lb. of American 
pearlash, 3 lbs. of quick stone lime ; 
slack the lime in water, then add the 
peailash, and make the whole about 
the consistence of paint. Apply it to 
both sides of the glass and let it remain 
for twelve hours, when the putty will 
be so softened that the glass may lo 
taken out of the frame with the greatest 
facility. 

Sealing-wax, Red. — ^Take I lb. of 
yellow resin, 5 J oz. of gum lac, 5 J oz. of 
Venice turpentine, and 1 oz. of ver- 
milion. Melt the lac in a copper pan 
suspended over a clear fire, add the 
resin, pour the turpentine slowly in, and 
soon afterwards add the vermilion, 
stirrins: the mixture all the time. Form 
either into round sticks by rolling it 
out on a smooth stone slab by means of 
a wooden board, or into oval sticks by 
casting it into stone moulds made in two 
pieces. 

Black sealing-wax is made by sub- 
stituting either lampblack or ivory- 
black in the above receipt. 

Gold SecUinrj'V3ax. — To common 
colourless sealinjr«wax, made of shellac 



5 parts, add turpentine 1 purt, ana 
when melted and beginning to cool, 
gold-coloured spangles of mica, Dutch 
leaf, or gold. 

Potting, Bodies. — English porce- 
lain and earthenware are made from the 
following bodies, which are prepared by 
soaking the clays in a large vessel of 
water, and when of the consistence of 
slip passing them through the finest 
silk lawn into another vessel in which 
proper gauges are fixed, so that the 
other materials may be afterwards added 
in a slop state. Clay slip should weigh 
13^ lbs. ; Cornish clay, 13^ lbs. ; Cornish 
stone, 16^ lbs. ; and flint, 16^ lbs. a 
gallon. The passing through the lawn 
is repeated as often as is needful, so that 
the mixture may be deprived of im- 
purities. Care must be taken that the 
bones used for china bodies are not 
decayed, and for the other materials 
used in making porcelain, great care is 
necessary to see that they are of the 
purest kinds. These bodies fire at a 
higher temperature than that usually 
observed, and are placed and fixed in 
the furnace with ground flint. For the 
coloured bodies the marls used should 
be selected of the finest quality, argil- 
laceous marl being the best; and very 
fine lawn will be required if it is 
intended that the body should be clean 
and free from metallic spots. Clay in 
which the silicious ingredients are in 
proportion of three to one are the best 
for the use of porcelain ; those in which 
argil is in excess are the best for coarser 
earthenware, because less acted upon by 
alkalies. The colours m clays produced 
by vegetables or bituminous particles are 
destroyed by heat in an open fire, and 
are by no means prejudicial ; but those 
which arise from metallic particles are 
obstinate, and should be avoided as much 
as possible. Clays which contain argil 
and silex only are very refractory, but cal- 
careous earths in the proportion of 10 to 
12 per cent, will render any clay fusible. 
The clays for porcelain should be those 
which contain the most sand, and are of 
the greatest fineness; also such as do 
not retain watei with too much tenacity, 
which is the case when argil is not com- 
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bincd with fixed air, therefore all clays 
ought to be exposed to the action of the 
atmosphere for a long time previous to 
using. Calcareous earth in its common 
lbi*m is limestone or spar, magnesia, &c., 
which in their pure state are not so 
easily dissolved as when combined with 
fixed aih Argillaceous clay or alumina 
clay forms the basis of common alum ; 
is called argil, and is never found pure ; 
the fmest part is extracted from alum, 
and is not fusible in the strongest heat 
required for china or earthenware. 
Argil in its usual state of dryness is 
capable of absorbing two and a half 
times its weight of water. Silicious 
earths found in a stony state abound in 
flint; the pures|; are found in ciystals 
and quartz of a pure white ; fixed alka- 
lies, vegetables, or minerals are their 
true solvents. It should be understood 
that flint and bones, in all instances, are 
to undergo the process of calcination 
previous to using. 

Fmnra. — ^Articles formed of one of the 
bodies are first moderately burnt in 
eai*thett pots, to receive a certain degree 
of compactness, and to be ready for 
glazing. The glaze consists of an easily 
melted mixture of some species of earths, 
which, when fused together, produce a 
crystalline or vitreous mass, and which 
after cooling is very finely ground and 
suspended in a sufficient quantity of 
water. Into this fluid the rough ware 
is dipped, by which the glazing matter 
is deposited uniformly on every part of 
its surface. After drying, each article 
is thoroughly baked or fired in the vio- 
lent he^t of the porcelain furnace. It is 
usual to decorate porcelain by paintings, 
for which purpose enamels or pastes, 
coloured by metallic oxides, are used, so 
easy of fusion as to run in a heat less 
intense than that in which the glazing 
of the ware melts. 

Porcelain Body. — 1. 360 parts of 
bones; 230, Cornish clay; 50, Cornish 
stone; 20, flint; 20, blue or brown 
clay; 10, body frit (p. 45); |, blue 
calx. 2. 400 parts, bones ; 360, Cornish 
clay; 250, Cornish stone; 20, flint; f, 
blue calx. 

iQONSTONE BoDT.— 1. 300 parts Coro- 



ish stone ; 250, Cornish clay ; 200, blue 
or brown clay ; 100, flint ; 1, blue calx. 
2. 175 parts, Cornish stone ; 150, Cornish 
clay ; 90, blue or brown clay ; 35, flint ; 
5, body frit ; |, blue calx. These bodies 
are very ductile, and fire at the tem- 
perature of the common biscuit oven; 
each piece of ware should be perfectly 
dry when placed in the seggars, because 
they are made a great deal thicker than 
any other kind. Setters also should be 
used at the bottom of each piece, and 
ground flint applied, but not sand, for 
the placing or seating ; the body, when 
burnt, is quite vitrified, and the pieces 
of ware strong and heavy, ringing re- 
markably shrill. 

Printed Earthenware Body, 
Superior, — 3 parts, blue clay ; 1, black 
or brown clay; 2, Corpish clay; 1^, 
flint ; }, Cornish stone. 

Common, — 2 parts, blue clay ; 2, 

brown or black clay; 1, Cornish clay; 
1^, flint. 

Cream-coloured Body, Superior, — 
1^ part, blue clay; 1}, bro^vn clay; 1, 
black clay; I, Cornish clay; 1, flint; 
}, Cornish stone. 

Common. — 1 J part, blue clay ; 

IJ, brown clay ; 1^, black clay ; 1, 
flint. 

Lilac Porcelain Body. — 200 parts, 
bones ; 115, Cornish clay ; 25, blue 
clay ; 20, flint ; 15, chalk ; 10, Cornish 
stone ; 1^, blue calx. 

Drab Body.— 24 parts, argilla<.ecus 
marl ; 48, Cornish stone ; 24, blue clay ; 
10, bones ; 1, calcined nickel. 

Common Brown, or Cottage Body. — 
20 parts, red or brown clay ; 8, Cornish 
clay ; 4, blue clay ; 2, flint. 

Fawn, or Diub Body. — 40 parts, 
marl ; 4, Cornish clay ; 1, flint. 

Calcedony Body. — 32 parts, yellow 
clay ; 10, Cornish clay ; 4, flint. 

Brown Body. — 50 parts, red clay; 
7 1, common clay ; ^, manganese ; 1, 
flint. 

Jasper Body. — 10 parts, chalk ; 10, 
blue clay; 5, bones; 2, flint; 1^ blue 
calx. All the materials should be ground 
together, as much depends on the 
different articles being well united, 
which adds greatly to its fineuws io 
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colour and lustre. It fires at the tem- 
perature of earthenware ovens. 

Superior White Body. — 50 parts, 
chalk ; 50, blue clay ; 25, bones ; 10 
Hint. This body is of the same con- 
sistency, and requires the same tem- 
perature as the jasper body. It is 
perfectly adapted also for the purpose of 
figures in bas-relief, and other orna- 
mental work. 

Stone Body. — 480 parts, Cornish 
stone; 250, blue and brown clay; 240 
Cornish clay; 10, glass; 1, blue calx. 
This body will be sutliciently vitrified 
at the temperature of the earthenware 
biscuit oven, and is adapted for the pur- 
pose of manufacturing jugs, mugs, and 
so on ; it is requisite to place rings on 
each piece of ware, in order to keep them 
from being crooked when buint in the 
oven ; in all other respects to be trejited 
as earthenware bodies. 

Stoxe Mortar Body. — 480 parts, 
Cornish stone ; 250, blue and brown 
clay ; 240, Cornish clay ; 10, glass ; 
principally used for making stone mor- 
tars, and when burnt is of a yellowish 
white, absolutely vitrified, exceedingly 
strong, very durable, and produces a 
clear bell sound. 

Black Egyptian Body. — 235 parts, 
blue clay ; 225, calcined ochre ; 45, 
manganese ; 15, Cornish clay ; the 
materials must be accurately exammed 
on account of the manganese, which 
ought to oe free from lime or other 
calcareous earth ; the pieces of ware 
when manufactured are very apt to 
crack, because of the sudden transition 
from heat to cold, provided above a 
certain proportion of lime is contained in 
the manganese. This kind of earthenware 
requires only once burning, after which 
it is scoured with fine sand, and then a 
small quantity of oil rubbed over it. 

Ring Body. — 150 parts, blue clay ; 
100, Cornish stone ; 100, bones ; 52, 
plaster. Used for making rings and 
setters, for placing porcelain and iron- 
stone ; the porcelain clay which gets 
dirty or injured by working may be 
used for the same purpose, in the pro- 
portion of two of the former to one of 
the latter. 



Saucer Mould Body. — 10 partsi 
fiint ; 4, blue clay; 2, Cornish clay; 
1, black clay. Prepared for the sole 
purpose of making moulds, principally 
those of saucers; moulds made in this 
way ai'e preferable, and considerably 
more durable than those which are made 
of plaster : the contraction of this clay 
in burning is inconsiderable. 

Fawn Porous Body. — 40 parts, argil- 
laceous clays ; 4, blue clay ; 2, flint. 
This bodjT makes porous wine and butter 
coolers, and water bottles, on the prin- 
ciple of absorption and evaporation. 
The articles are generally ornamented 
with various coloured clays, according 
to the five following i*ecipes ; they should 
be kept in the wet clay state, at the 
time of being painted, otherwise the 
dificrent colours laid upon them will 
not sufficiently adhere, but are liable to 
chip and peel off when burnt. A 
moderate degree of heat must be applied, 
as too great a temperature will cause 
the body to be too dense, and prevent 
absorption; it will therefore be neces- 
sary to fire such articles in the easy 
parts of an earthenware biscuit oven. 

Silicious and Argillaceous 
Clays. — These clays are for the purpose 
of painting porous coolers and bottles m 
the Mosaic style, and are equally appli- 
cable to the ornamenting of china and 
earthenware; the mixtures must be well 
ground, for their fineness has a great 
tendency to equalize the contraction and 
expansion of bodies in firing. 

White Clay. — 4 parta, blue clay ; 2, 
Cornish clay ; 2, flint ; 1, Cornish stone. 

Blue Clay.— -30 parts, white clau; 

1, blue calx. 

Black Clay. — 4 parts, black Egyptian 
clay ; 1, ichite clay ; 1, blue clay. 
Orange Clay. — 4 parts, yellow clay ; 

2, Cornish clay; 1, flint; ^, Cornish 
stone. 

Green Clay. — 12 parts, \johite clay; 
1 , nickel ; J, blue clay. 

Glazes. — Porcelain Glaze. — 40 
parts, Cornish stone ; 45, red-lead ; 38, 
borax; 32^, flint; 22J, flint glass; 13, 
crystal of soda; 5, oxide of tin ; 1, en- 
amel blue. The particles are made small 
and well mixed together, then calcined 
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in the coolest part of the glazing oven, 
in seggars thickly lined with flint ; care 
mnst be observed that the frit is not 
too highly calcined, or brought into a 
high state of vitrification ; if so, it will 
render it difficult to grind, and injure 
its good qualities in dipping. The frit 
likewise if too finely ground will cause 
the glaze to be uneven on the surface of 
the ware ; if any inconvenience of this 
nature arises, by adding a solution of 
potash in hot water, that defect will be 
instantly obviated. 

Ironstone Glaze. — 36 parts, Cor- 
nish stone ; 30, borax ; 20, flint ; 15, red- 
lead ; 6, crystallized soda; 5, oxide of 
tin ; ^, blue calx. With the above frit 
is to be added 15 parts, white-lead ; 10, 
Cornish stone ; 10, flint ; when ground 
together, the composition is ready for 
ose ; should the glaze prove too thin for 
dipping, add a small quantity of muriatic 
acid. 

Body Fbit. — 60 parts, Cornish stone ; 
40, flint ; 30, crystallized soda ; 8, oxide 
of tin ; 10, borax. This frit is used in 
small quantities, in china and iron- 
stone bodies. 

Frit for Glazes. — 1. 40 parts, Cor- 
nish stone ; 36, flint glass ; 20, red-lead ; 
20, flint ; 15, potash ; 10, white-lead ; 3, 
oxide of tin. This frit is intended to be 
used in glazes, in lieu of those which 
contain a large proportion of borax ; 
therefore, by substituting it when the 
price of that article is high, will, of 
course, be advantageous, and the texture 
of the glaze will still be good and ad- 
missible. 

2. 36 parts, Cornish stone ; 30, red- 
lead ; 20, flint ; 20, borax ; 15, crystal of 
soda ; 5, oxide of tin. These two frits 
may be calcined in the easy part of the 
glazing oven, in seggars lined with flint ; 
particular care should be observed that 
they are clean chipped, and free from 
pieces of seggars, or any dirty substance. 

Earthenware Printed Glaze, Su- 
perior. — 90 parts, white-lead ; 35, Cor- 
nish stone ; 20, flint glass ; 20, flint ; 60, 
frit (for glazes, 2) ; J, blue calx. 

Common. — 85 parts, white-lead ; 35, 
Cornish stone ; 22, flint ; 15, flint glass ; 
24 frit (for glazes, 2); i, blue calx. 



These glazes, when ground, to be sifled 
through a flne lawn ; the foimer glaze is 
of the flnest texture, and will require 
rather a thinner coating when dipped 
than those of common glazes. Fire in 
seggars, either washed with common 
glaze, or a mixture of lime and slip 
without flint. 

Common Printed Glaze. — 90 parts, 
white-lead ; 45^ Cornish stone ; 22, flint ; 
20, flint glass; ^, blue calx. To this, 
after being properly ground and sifted, 
add 1 lb. of common salt and i lb. of 
borax, which fonns a smear or flow, as 
it is generally termed, but must not be 
put into the glaze until the blue stain is 
perfectly incorporated with it ; the ware 
dipped therein must be placed in seggars 
washed with glaze. 

White EIarthenware Glazk. — 35 
parts, Cornish stone ; 20, borax ; 10, 
crystal of soda ; 20, red-lead ; ^, blue 
calx. Calcine and then pulverize 
coai-sely, and grind with 20 lbs. white- 
lead, 10 lbs. Cornish stone, and 5 lbs. 
flint. 

Blue and Green Edge Glaze. — 72 
parts, litharge ; 36, Cornish stone ; 20, 
flint glass; 17, flint; 12, frit (for glazes, 
2) ; ■^, blue calx. The blue and green 
edged ware when dipped in this glaze 
should be perfectly dry previous to being 
placed in the seggars, and the green 
edge should be seated in the coolest part 
of the glazing oven. 

Cream-colour Glaze, Superior, — 85 
parts, whfte-lead ; 40, Cornish stone ; 22, 
flint ; 16, flint glass; 8, fi'it (for glazes, 

Common. — 75 parts, litharge ; 40, 
Cornish stone ; 23, flint ; 10, flint glass. 

Crystal Glaze. — 105 parts, Cornish 
stone ; 90, borax ; 60, flint ; 50, red -lead 
12, crystal of soda; 10, oxide of tin ; ^, 
blue calx. This glaze produces very su- 
perior white earthenware, and, for the 
purpose of enamelling, the colours, lus- 
tres, and burnished gold appear to con- 
siderable advantage; it is also adapted 
for ironstone, and makes superior blue 
printed earthenwara ; it has a singularly 
striking effect on printed brown and mul- 
berry. When used for dipping it must be 
considerably diluted, and re(\ulre8 but 
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little shaking from the hand of the 
operator. It requires the heat of a china 
glazing oven, but to answer the earthen- 
ware oven a small addition of white-lead 
most be made, according to the tempera- 
ture of firing. The materials must be 
mixed and Calcined, and the ware fired 
in lime and slip seggars, well washed. 

Brown Cottage Glaze. — 60 parts, 
litharge ; 32, flint ; 8, brown slip. 
This and the two following glazes re- 
quire using about the same consistency 
as the cream-colour glaze, and will stand 
the highest temperature of heat in a 
common glazing oven. 

Calcedony Glaze. — 65 parts, li- 
tharge ; 40, Cornish stone ; 20, flint ; 6, 
frit (for glazes, 2). 

Drab Glaze. — 70 parts, litharge; 
30, flint; 25, Cornish stone; 10, drab 
slip. 

Blue Glaze. — 50 parts, flint; 30, 
borax ; 22, red-lead ; 10, Cornish stone ; 
6, crystallized soda ; 6, oxide of tin ; 3, 
blue calx. In preparing this glaze follow 
the same directions as for porcelain glaze. 

Green Glaze. — 3 parts, blue vitriol, 
calcined ; 1, flint glass ; 1, flint. When 
ground, take 4 quarts of this mixture 
to 30 quarts of the following mixture, 
ground : — 35 parts, litharge, 20, flint ; 
10, Cornish stone ; 10, frit, for glazes. 
This glaze is sufflciently fired in the 
coolest part of the glazing oven. Parti- 
cular attention should be observed as to 
the proper wash used for the seggars, for 
much depends on that simple process. 
The brightness and lustre of the glaze 
will be secured by adopting the following 
wash : — 5 parts of the solution of quick- 
lime ; 1, of clay slip, free from the least 
pailicle of flint, and applied about the 
thickness of common glaze. 

Yellow Glaze. — 95 parts, white- 
lead ; 35, flint glass ; 20, flint ; 14, oxide 
of yellow; 10, Cornish stone; 16, frit, 
for glazes. The oxide of yellow must be 
very finely ground, and the other ma- 
terials ground and sifted before the oxide 
of yellow is added. It would be as well 
first to mix the yellow and the frit 
together, then let them be passed through 
a lawn into a vessel containing the other 
ingredients ; by this means the materials 



will be better incorporated ; use it about 
the same thickness as cream-coloured 
glaze, and treat it the same. It will $rc 
almost in any piirt of the oven, in seggars 
either washed with glaze or mixture of 
lime and slip. 

Alkaline Glaze. — 30 parts, borax ; 
30, flint; 18, Cornish stone; 2, oxide of 
tin. The materials must be calcined, 
and particular caution observed in the 
course of chipping from the seggars, that 
not the least particle of any colouring 
matter be mixed with it, for it is very 
susceptible of being materially mjured 
in its colour ; when ground, a small 
quantity of muriatic or nitrous acid 
should be added, and at the same time 
quickly stirred about, and the motion 
continued for some time, in order to 
prevent it setting at the bottom of the 
vessel ; in all other respects treated the 
same as common glazes, except with 
regard to dipping, in which case it must 
be used very thin. 

Colours under Glaze, with the 
exception of the green, should be mixed 
together and calcined in a reverberatory 
furnace or glazing oven, in seggai hillers, 
or dishes lined with flint ; then spread 
on the mixture about an inch in thick- 
ness, observing that the hiller or dish 
have a sufficient access of air allowed, to 
prevent the metals from reviving again 
in their metallic state : the green ingre- 
dients only require grinding. 

Naples Yellow under Glaze. — 12 
parts, white-lead ; 2, diaphoretic anti- 
mony ; 1, crude sal ammoniac ; ^, alum. 
Mix intimately, calcine in a crucible, over 
a slow fire, for the space of three hours, 
stirring it nearly the whole of the time, 
when the mass will be found of a beau- 
tiful yellow or gold colour. 

Lining Brown under Glaze. — 
7 parts, glass of antimony ; 3, raw 
litharge ; 2^, manganese ; 1, nitre ; 
1, blue calx. 

Fainting Brown under Glaze. — 5 
parts, glass of antimony; 5, raw 
litharge ; 2, manganese ; }, blue calx. 

Orange under Glaze. — 6 parts, raw 
litharge ; 4, crude antimony ; 2, crocus- 
martis ; 1, oxide of tin. 

Yellow under Glaze.— 4 pans, ravt 
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litharge ; 3, crude antimony ; 1 J, oxide 
cf tin. 

Green under Glaze. — 12 parts, 
oxide of yellow ; 4, white enamel ; 2, 
frit (for glazes prepared without the 
oxide of tin) ; 1^, blue calx. 

Printed Brown under Glaze. — 5 
parts, raw litharge ; 5, ci*ude antimony ; 
2^, manganese ; 1, blue calx. 

Printed Black under Glaze. — 3 
parts, red-lead ; 1 J, antimony ; f , man- 
ganese. After these ingredients have 
been calcined, add the following, and 
calcine again : 2 parts, blue calx ; ^, 
oxide of tin. This black under glaze, 
in the last stage of preparation, must 
be calcined in the highest heat of a 
biscuit oven, and crystal glaze is the 
most suitable to it. The ware must 
be fired in an easy pai't of the glazing 
oven ; the brown calcined in the usual 
way, and dipped m the common printed 
glaze. 

Printed Mulberry under Glaze. 
— 4 parts, manganese ; 2, blue calx ; 

1, nitre ; i, borax. Calcine this colour 
in the usual way, either in a dish or 
seggar hiller, and after the mixture is 
spread on the dish or hiller, a small 
quantity of pounded nitre should be 
scattered thinly over, and when calcined, 
add 2 parts of flint glass ; 1, flint ; then 
grind all the ingredients up together 
for use. 

Green for Edging under Glaze. — 
3 parts, oxide of copper ; 3, flint glass ; 

2, flint ; 2, oxide of tin ; 1, enamel blue. 
Grind these ingredients together, after 
which add 8 quarts of earthenware 
printed glaze, and 4 quarts of cream' 
colour glaze, mix well together, and sift 
them through a flne lawn. Lay this 
green on the ware after it is dipped, and 
fli'e it in the coolest pai't of the glazing 
oven. 

Blue Printed Flux. — 1.2 parts, 
flint ; 1 frit, for glazes ; |, flint glass. 
2. 5 parts, flint ; 1|, borax ; ^, nitre. 
3. 3 parts, flint glass ; 2\, flint ; 1, nitre ; 
1, borax. 

Painting and Edging Blue. — 2 
parts, blue calx ; 3, frit, for glazes ; 
) \, flint glass ; 1, flint ; \, white-lead. 
The frit i^ould be prepared without thie 



oxide of tm, when mixed with the blue 
calx, for that metal and arsenic are both 
prejudicial to its colour. 

Strong Printing Blue. — 2 parts, 
blue calx ; 3, blue printed flux. 

Weak Printing Blue. — 1 part, blue 
calx ; 4, blue printed flux (2). 

Printing Oil for Pottery. — 1, 
1 quart linseed oil, 1 pint rape oil, 2 oz. 
balsam capivi, 1 oz. pitch, | oz. amber 
oil, \ oz. white-lead. 2. 1 quai't linseed 
oil, I pint rape oil, \ pint common tar, 
1 oz. balsam sulphur, 1 oz. balsam capivi. 
The linseed oil should be boiled for some 
time alone, then add the rape oil and the 
balsam capiW, allow the boiling to be 
continued until it begins to approach the 
proper consistency, and add the remain* 
ing ingredients. The mixtui-e should be 
allowed to cool a short time, after which 
the whole mass may be boiled slowly until 
it has assumed the proper thickness ; the 
vessel must be generally covered during 
the process, and the sulphur previously 
to being mixed with the oil should be 
perfectly pulverized, as by that means it 
is less liable to curdle the oil. 

Stains for Pottery. — In pre- 
paring these stains the ingredients must 
be ground remarkably flne, and then so 
perfectly dried as not to leave the least 
humidity, after which they must be 
ground again with oil prepared for the 
purpose, composed of 2 parts of balsam of 
sulphur, 1 part of amber oil, and as 
much turpentine as will render them of 
a proper consistency ; they may then be 
used with ease for painting various de- 
vices on biscuit ware. 

Blue Stain. — 5 parts, blue calx ; 2, 
frit^ for glazes, without oxide of tin ; 
1, flint glass ; 1, enamel blue. 

Yellow Stain. — 3 parts, yellow under 
glaze; 1, frit, for glazes; \, chromate 
of iron. 

Green Stain. — 3 parts, blue stain; 
1, yellow stain ; \, enamel blue green. 

Gold Flux. — 11 parts, borax ; 5 J, 
litharge; 1, oxide of silver. In these 
enamel fluxes the materials are to be 
made very fine, particularly the flint, 
and mixed well together, so that the 
particles may more easily concrete when 
in a Btate of fo&\o\i\ Wxtii ^VXsk^^ ^^^x^ 
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air furnace or an earthenware glazing 
oven, when the whole mass, by means of* 
the proper temperature of fire, will be 
changed into a brittle resplendent and 
transparent glass. 

Enamel Flux. — 1. 8 parts, red- 
lead; 6, fliut glass; 3, borax; 3, flint. 

2. 7 parts, red-lead ; 4, borax ; 2^, flint. 

3. 4 parts, borax ; 3, red-lead ; 3, flint 
glass; 2, flint. 4. 3 parts, red-lead; 
1, fliut glass ; 1, flint. 

Smalts.— 32 parts, sand; 32, potash ; 
10, borax; 1, blue calx. These smalts, 
the materials of which are calcined in 
the usual manner, when finely pul- 
verized will produce a fine rich-looking 
blue powder. 

Enamels for Porcelain Paint- 
ing^. — ^The enamels, after being finely 
ground, should be thoroughly dried ; theu 
mixed up with turpentine, and used like 
other colours with a pencil ; after which 
fused again, and vitrified by fire. Spirits 
of tar may be substituted instead of 
turpentine in all enamels, with the ex- 
ception of blue and colours prepared 
from chrome. With regard to the burn- 
ing, the lustres will bear the highest 
temperature of an enamelling heat ; the 
rose colour, cornelian red, and pomona 
green require a less degi*ee of heat, and 
are generally placed in the middle of the 
kiln or muffle, as well as burnish gold ; 
other colours are not so susceptible of 
being destroyed by heat, and will fire 
in any part of the kiln or muffle. The 
even surface of the various coloured 
grounds on china is produced by first 
laying the space wanted with linseed oil, 
previously boiled with a little red-lead 
and a small portion of turpentine ; the 
enamel colour is then ground fine, and 
dusted on the oiled part with cotton 
wool, or laid on with a large camel-hair 
pencil. The component parts of the 
different colours are as accurately stated 
as possible, but the preparation princi- 
pally depends on observation, therefore 
experiments will be necessary that a 
proper judgment may be formed. 

White Enamels. — ^These require the 
materials to be made very fine and cal- 
cined in air furnace, the heat at first 
to be generated very gradually; and 



when the whole mass is in a state of 
fusion increase the fire quickly, and 
there will soon be produced a fine white 
enamel ; in the time of fusion it will be 
requisite to keep stirring the wh<^e 
together with an iron spatula or rod. 

Venetian White Enamel. — 3| 
parts, flint ; 3, borax calcined ; 1, Cornish 
stone ; |, oxide of tin. 

Common White Enamel. — 8 parts, 
flint glass; 2, red-lead; j^, nitre; ^, 
arsenic. 

Blue Enamels. — ^For these the ma- 
terials must be calcined in an air furnace 
or glazing oven, and caution should be 
observed that they are not too finely 
ground at the mill, in order to prevent 
them from crazing or chipping after 
being burnt on the pieces of ware. 1. 
16 parts, flint glass ; 5, red-lead ; 2, 
white enamel ; 2, blue calx ; 1, common 
salt ; 1, potash. 2. 16 pai*ts, flint glass ; 
5, red-lead ; 2, nitre ; 2, potash ; 2^, 
blue calx. 

Black Enamels. — Copper black is a 
very fine colour, the obtaining of which 
altogether depends upon a proper tem- 
perature of heat being applied, for 
nothing is more fickle and uncertain ; if 
in the least degree overfired the colour 
is destroyed, and becomes of a dirty 
green. The other blacks are called 
umber blacks, and will stand any degree 
of heat which is required in an enamel- 
ling kiln or muffle. The umber to be 
highly calcined in a biscuit oven, but 
particular caution should be observed 
that it is the real Turkey umber, and 
not the English, which is of an inferior 
quality. The two fii*st enamel blacks to 
be calcined in the usual way ; the 
materials of the two latter only want 
grinding. 

Enamel Painting Black. — 4 parts, 
borax ; 2, umber calcined ; 2j^, red-lead ; 
2, enamel blue ; 1, flint ; 1, blue calx. 
A superior black enamel is composed by 
uniting with 8 parts of this compo- 
sition, 1 enamel ; 1 enamel purple. 

Enamel Printed Black. — 1 part 
umber calcined ; 1}, borax calcined ; 
^, blue calx. 

Copper Black Enamel. — 1 part, cop- 
per calcined ; 3, enamel flux (1). 
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Red Enamel. — 1 part, preen copperas 
calcined 3, enamel flux (3). The greatest 
ditBculty in preparing re^ is the calci- 
nation of the copperas ; calcine the cop- 
pei*as in a vessel exposed to the heat of 
an open fire, by which means it will 
dissipate all its volatile contents, and 
leave a residue of oxide of iron in powder ; 
when it attains an orange or light red, 
the calcination is sufficiently accom- 
plished ; the residue is then washed 
repeatedly with boiling water, until the 
water becomes insipid and free from 
vitriolic acid. 

Brown Enamel, Dark. — 1 part, cop- 
peras calcined brown ; 2, enamel flux (4) ; 
I, enamel flux (1). Brown enamel only re- 
quires grinding before it is fit for use; 
the copperas for the purpose of making 
dark brown will require calcining in 
the most intense heat of a biscuit oven ; 
the colour of it varies according to the 
temperature it undergoes, first white, 
then orange, red, and lastly brown. 

Light. — 1 part, umber calcined; 1, 
yeliow under glaze ; J, copperas calcined 
red ; ^, white enamel ; 5^, enamel flux 
(2); 3, enamel flux (3). 

Blue Green Enamel. — 42 parts, red- 
lead ; 15, flint ; 12, borax ; 2f , blue 
vitriol calcined. To these materials, after 
being calcined in an air furnace or 
glazing oven, must be added 12 parts of 
white enamel J then grind them all 
together. 

Grass Green Enamel. — 3f parts, 
blue green frft ; 1, enamel yellow. 

Yellow Greek Enamel. — 2J parts, 
blue green ; 1, enamel yellow. 

Yellow Enamel. — 1 part, Naples 
yellow; 2, enamel flux{X); 1, enamel 
fiux(^3). 

Orange Enamel. — 1 part, orange 
under glaze ; 2, enamel flux (1) ; 1, 
enamel flux (^^. 

Purple Distance Enamel. — 2 parts, 
enamel purple ; 3, oxide of manganese ; 
12, enamel flux (3). 

CiORNELiAN Red Enamel. — 1 part, 
chromate of iron ; 3^, enamel flux (4). 
ThlB fine colour is produced from the 
chromate of iron, or the yellow oxide of 
chroma, which has a greater affinity for 
lead than an alkali, consequently the 



flux prescribed is the only one which ia 
susceptible of yielding its proper colour, 
as those fluxes which contain a large 
proportion of borax are very prejudicial, 
destroying the colour, and with the 
greatest difficulty forming any affinity 
at all, therefore should be avoided. The 
flux used should be highly calcined until 
it assumes a dark orange-coloured glass. 
Mix up with spirits of turpentine when 
dry. 

Pomona Green Enamel. — 1 part, 
oxide of green chrome ; 2 J, enamel flux 
(1); \\, enamel flux (^^y This green is 
prej)ared by simply grinding the in- 
gredients, and produces that dark colour 
equal to the French green, provided the 
oxide is genuine ; and by adding a pro- 
portion more of flux and white enamel, 
there still will be a rich tint, though 
weaker and lighter in colour. 

B\imisli Gold from Brown 
Gold. — 12 parts, brown oxide of gold ; 
8, quicksilver; 2, oxide of silver; 1, 
white-lead. Put the whole of these in- 
gredients into an earthenware mortar, 
and triturate them until the whole is 
amalgamated ; the mercury being the sol- 
vent fluid, very readily combines with the 
rest, to which it communicates more or 
less of its fusibility, after which grind 
them very fine with spirits of tur- 
pentine. 

Burnish Gold from Green Gold. — 
12 parts, green gold ; 7 J, quicksilver ; 
1}, oxide of silver ; 1^, gold flux. Place 
the gold in an earthenware vessel on an 
open fire, and when heated red hot, take 
four times its weight of mercury, and 
pour it in; the mixture to be stirred 
with a little iron rod ; the gold will be 
dissolved ; it is then thrown into a vessel 
full of water until it coagulates and be- 
comes manageable ; much of the mercury 
is then pressed through a piece of 
leather, and the rest dissolved by a 
quantity of nitrous acid ; the acid is 
afterwards poured off, the gold remain- 
ing is repeatedly washed with boiling 
water as often as needful ; it is then 
dried and mixed up with the other 
ingredients, and ground with spirits oi 
turpentine for use. 

PuRi>LE Enamel.— 4 parts, gold in 
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solution ; 1, tin in solution. Procure a 
vessel to contain 50 parts of water about 
the temperature of blood-heat, to be 
well mixed with the solution of gold, 
and then add the solution of tin by 
dropping it into the menstruum, at the 
same time constantly stirring it with a 
x, strong feather, which will produce a fine 
purple-colour liquor ; but it will be neces- 
sary to add a few drops of the solution 
of silver, which will much assist to raise 
the colour and beauty of the purple; 
to help the precipitation of the gold 
from its solvent (provided the precipi- 
tation does not immediately take place) 
add a large proportion of boiling water 
or a small quantity of sal ammoniac, and 
a, precipitate will instantly be procured; 
the clear liquor must then be decanted 
off, and the boiling water repeated until 
it is completely insipid. The residue 
consists of the oxides of gold, tin, and 
silver in combination, and is the only 
substance which has the property of com- 
municating the purple colour to enamel 
glass; after the precipitate is prepared 
the flux must be added ; the proper 
quantity will solely depend on the fusi- 
bility or softness of the flux, and as the 
operation in a great measure depends on 
obseinration, a few experiments by the 
operator will be found useful, inde- 
pendent of the accuracy of the receipt. 
To the purple precipitate may be added 
from 30 to 45, flux, enamel flux (3), 
according to the strength of colour in- 
tended to be made. 

Rose-colour Enamel. — 3 dwts., gold 
in solution ; 60 leaves, book silver ; 
2J lbs., enamel flux (1). Procure a vessel 
to contain 10 pai^ the quantity of hot 
water, then mix the water and gold 
together while the water is at the tem- 
perature of 190° F. ; add pulverized sal 
ammoniac rather copiously, at the same 
time briskly stirring the mixture with a 
strong feather, until the appearance of a 
decomposition takes place, which will 
soon be observable by the gold being 
precipitated from the menstruum in the 
form of a fine yellow powder ; when that 
is accomplished, let the vessel stand 
undisturbed a short time to allow the 
precipitate to subside, then decant the 



liquor off, and still &dd boiling water 
repeatedly to the precipitate until the 
water is perfectly insipid; in the next 
place put it on a plaster bat to dry, 
after which it must be mixed up with 
book silver and flux, according to the 
proportions given above, and well tritu- 
rated in a mortar ; then send it to the 
mill to be ground, when it will be in a 
proper state for use. This colour is 
supposed to be best when of a purple 
tinge, which may be produced by merely 
calcining the preparation to the heat of 
ignition previous to being ground ; if 
the colour be too dark, the mixtui*e does 
not possess a suflicient quantity of silver ; 
if it is too light, the silver must have 
been very plentifully added, therefore 
the operator must add or diminish 
accordingly. Great caution must be 
observed with this receipt, as the gold 
precipitated oy the sal ammoniac will 
unite with it, and then has the property 
of fulminating ; and when gently heated 
or smartly struck with any hard instru- 
ment will immediately detonate; this 
can only be obviated by a plentiful use 
of boiling water ; a caution which ought 
to be strictly attended to, as it removes 
the dangerous quality by depriving the 
gold of its salt. 

Gold Lustre. — ^Take grain gold and 
dissolve it in aqua regia, as in the 
receipt for solution of gold ; add 5 grains 
of tin ; an effervescence takes place when 
the solution is completed and in a proper 
condition to be mixed ; take balsam of 
sulphur 3 parts, spirits of turpentine 
2 parts, mix them well together over a 
slow fire, then gradually drop the 
solution of gold int^ the menstruum, 
and keep stirring until the whole solu- 
tion be added; provided the mixture 
should appear too thick, add more 
turpentine till of a proper consistency. 
1 oz. of gold dissolved in the manner 
described will make upwards of 2 lbs. 
weight of prepared lustre, and must be 
used with turpentine, for all other 
spirits are injurious. 

Persian Gold Lustre. — Take any 
quantity of the precipitate of gold, first 
mixed with a small portion of fat oil 
on a flat piece ot earthenware, then 
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place it on a stone previously heated, 
and when the mixture begins to be in an 
eliquated state, stir it well with a 
palette knife, and keep adding more oil 
bj a little at a time, until with the 
continuance of a gentle heat it assumes 
the colour of balsam of sulphur, then 
add, with a less degree of heat, tur- 
pentine m small quantities. 1 oz. of 
the precipitate of gold will make about 
1 lb., more or less, of lustre, having 
more solidity and opacity than the goM 
lustre. The proportions of the fat oil of 
turpentine to the spirits of turpentine, 
are 1 part of the former to 3 of the 
latter. 

SiLVEB or Steel Lustre. — ^This is 
prepared by taking platina and dissolving 
it in aqua regia composed of equal parts 
of spirits of nitre and marine acid. The 
solution must be placed in a sand bath, 
at a moderate temperature; then take 
3 parts of the spirits of tar, and 1 part of 
the solution of platina, mixing the solu- 
tion with the tar very gradually, for as 
soon as the combination takes place, an 
effervescence will arise, the nitrous acid 
will evaporate and leave the platina in 
combination with the tar. After the 
above process has been perfoi*med, should 
the menstruum be found too thin and 
incapable of using, set it on a sand bath 
as before for a few hours ; the spirit of 
the tar will evaporate, and by that 
means a proper consistence will be 
obtained. It must be used with spirits 
of tar. 

Oxide of Platina. — Dissolve 
platina as for silver lustre. Let the 
solution fall into a large vessel of water 
at the temperature of blood-heat ; the 
sal ammoniac must then be added, and 
the precipitate will immediately descend 
to the bottom of the vessel in an oi*ange- 
colour powder ; decant off the water, and 
repeatedly apply to the precipitate 
boiling water uptil the water becomes 
quite insipid ; after being gradually 
dried it is then used for the purpose of 
producing a silver lustre in the follow- 
ing manner :— First, procure brown 
earthenware of a full soft glaze, and 
with- a broad camel-hair pencil lay on 
all over the piece of ware the platina in 



solution, and fire it at a strong enamel- 
ling heat, by which it will acquire a 
shming steel-colour lustre; then take 
the oxide of platina mixed up with water 
to a thickish consistence, and lay it on 
the steel lustre, and fire it again in a 
kiln or muffle, but not to exceed a blood- 
red heat ; it is then called silver lustre, 
being less resplendent, having more 
solidity and Whiteness, and a very similar 
appearance to silver. On all white 
eai*thenware the platina in solution is 
perfectly sufHcient to produce a silver 
lustre. 

Bronze Gold. — 2J parts, burnish 
gold ; 2, oxide of copper ; 1, quicksilver ; 
J, gold flux. Having dissolved the cop- 
per in aqua fortis, it is again separated 
from its solvent and falls to the bottom 
of the vessel by the addition of iron ; 
the precipitate of copper may be in- 
creased or diminished at discretion, which 
makes the bronze richer or poorer in 
eolour according to the proportion ot 
burnish gold contained in the mixture. 
It is chiefly used ibr ornamenting the 
handles and heads of jars, vases, and so 
on, and occasionally intermixed with 
burnish gold. 

Solution of Gold.— Put 40 dwts. 
of aqua regia in a small bottle, to which 
add 5 dwts. of grain gold, the solution 
will immediately commence, and may 
be observed by the effervescence which 
arises at the time ; when the solution is 
complete, the whole of the gold will be 
dissolved, which will be accomplished in 
about two hours if the acids be genuine, 
but when they are not, it will be re- 
quisite to apply heat to assist in facili- 
tating the solution. 

Solution and Oxide of Silver. 
— 1 part of nitric acid, and 3 parts of 
boiling water ; add one-third of its 
weight of silver, dilute with five times 
its quantity of water, then add a portion 
of common salt, stirring it all the time 
and immediately a white precipitate will 
fall to the bottom of the vessel ; the 
liquor must then be decanted off and 
boiling water repeatedly added, until 
the water is quite insipid. This pre- 
cipitate is the pure oxide of silver, and 
\x the same as that used in the prepara- 
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tion of burnished gold and in staining 
of glass. 

Solution of Tin. — 2 parts of 
nitrous acid, and 1 part of muriatic 
acid, with an equal part of water ; add 
granulated tin by small pieces at a time, 
so that one piece be dissolved before the 
next is added. This aqua regia will dis> 
solve half its weight of tin ; the solution 
when properly obtained is of a reddish 
brown or amber colour, but when gela- 
tinous the solution is defective. 

Oxide of Tin. — ^Take any given 
quantity of grain tin, and granulate it by 
melting the tin in an iron ladle ; when in 
fusion pour it into a vessel full of cold 
water, by which means the tin will be 
reduced into small grains or particles ad- 
hering to each other ; then take a biscuit 
dish previously lined with flint, spread it 
slightly over with pounded nitre, take the 
granulated tin, and lay it on the dish 
2 inches in thickness, adding a little more 
nitre on the top ; 1 lb. of nitre will be 
sufHcient to oxidate 5 lbs. of granulated 
tin ; the dish containing the tin and nitre 
is to be calcined in a reverberatory fur- 
nace or glazing oven ; particular atten- 
tion is required in seating it, so that 
plenty of room remains to admit a free 
access of air to j>ass over the metal, other- 
wise it is impossible to obtain the whole 
of it in an oxidated stjite. 

Balsam of Sulphur. — Take 
2 parts of flour of sulphur, and 4 parts 
of turpentine ; put them in a vessel over 
a slow fire until the sulphur is com- 
pletely dissolved ; after which add 8 parts 
of linseed oil, and continue the same 
degree of heat for about one hour ; pre- 
vious to becoming cold strain it through 
a piece of cloth. 

Regulus of Zaflfre. — 112 parts, 
zaffre ; 57, potash ; ISi^, charcoal. The 
charcoal being pulverized, and all the 
materials mixed up together, they are 
put into large-sized crucibles capable of 
holding from 3 to 4 quarts, and filled 
quite full, then placed in a strong brick- 
built reverberatory furnace, commencing 
with a slow fire, and continued for some 
time, but as soon as it is heated to a red- 
heat, it will require a considerably 
stronger fire before the cohesion between 



the different particles is sufficiently de- 
stroyed. This operation will be complete 
in about ten hours, the weight of the re^ 
gulus being from 31 to 33 lbs. ; on examin- 
ing the scoria, if there remains mixed 
with it small pieces of metal like small 
shot, or when pounded, if the scoria has 
a bluish cast, the fire has not been strong 
enough ; there is but little danger to be 
apprehended from the most intense heat, 
provided the particles in fusion do not 
perforate the crucibles. At the bottom 
of each cake of regulus there will be 
bismuth slightly adhering, which is 
easily separated without the application 
of any great degree of heat, by placing 
the cakes upon an iron plate or pan, 
which will soon bring the bismuth into 
a state of liquefaction, and it can then be 
separated from the regulus. 

To Refine Regulus of Zaffre. — 
50 parts, regulus of zaffre ; 6, potash ; 
3, sand ; pulverize and well mix, then 
put in crucibles holding about IJ lb. 
each, and fire in a reverberatory fur- 
nace, commencing with a slow fire and 
gradually increase the heat for about 
eight hours ; by that time the regulus 
will have fallen to the bottom of the 
crucible, and the scoria found at the top 
will be of a blackish green ; it will then 
be necessary that another course or 
refining should take place, in order that 
the regulus may be obtained in a more 
perfect .state of purity. 

Blue Calx. — 1. 30 parts, refined 
regulus of zaffre ; 1, plaster ; J, borax. 
2. 30 parts, refined regulus of cobalt ; 
1, plaster ; j, borax. These materials to 
be made very fine, and well mixed ; put 
the mixture in earthenware biscuit cups 
1^ in. high, 3 in. in diameter, and 1^ in. 
thick, filled nearly to the top ; set them 
in a furnace, the fire to be increased 
until the mixture is in a state of fusion, 
the same degree of heat must be con- 
tinued for about six horn's aflterwards, 
and then the fire hastily slackened ; this 
operation will occupy fiom twelve to 
thirteen hours ; at the top of the cups 
will be found a blue calx separated from 
the nickel; but as a large propoi'tion 
of blue will still remain in the nickel 
when sunk to the bottom of the cups, 
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«riU be accessary, ia order lo pri 
re the whole of the blue conuined, t 
preciseljr the same method ove 



pursn 

Cobalt Blue, or Segolus of 

Cobfllt. — BD parts, cobalt ore; 5D, 
potash ; 25, sand ; ID, charcoal. Work 
the same way aa for rtgulia of laffrt. 

To Refine Reoulub of Cobalt. — 
50 parts, regulus of cobalt ; B, potash. 
Rehne as for regulw of laffre ; the 
operation of refinitig must be repeated 
UDtil the scoria is of a bright colour and 
a( a slight bluish hue ; then spread the 
pariRed metal, Ruely pulverized, half an 
inch thick, on flat pieces of earthenware 
corered with flint; place in a rever- 
beratorj furnace, and applj a moder.ite 
degree of halt for a few hours. 

Olasa Making. — The furnace in 
which gls^s is made ia a large circular 
building capable of holding about six 
pots or vesstls, in which the glass is 
melted. Pig. 1 is an ordinary nri-angc- 
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irs. On the upper part of the cave 
ilnced a grate IJ, to support the fire, 
-rough t- ■ ' 
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ment of this Airnace. It la built upon 
BD arch, and the space underneath, in 
clnded withm the arch, is called the 
cnve, as at A. This apartment can be 
closed by the doors C C, to regulate the 
draught, as all the air necessary for the 



les F V. Resting 
upon tneae piiiars is an iron dome G, and 
on this ia built the principal chimney H. 
Between these pillars are placed the 
pots E E, which, from the peculiar con- 
struction of the furnace, I'cceive the heat 
equally on all sides; for, as the Home 
ascends it strikes the dome, and ia rever- 
berated, taking the di^ction pointed out 
by the arrows. The pots are constructed 
in the form of a cylinder, with a hemi- 
spherical top, having a small aperture 
on one side for the admission of the 
materials, and their remorul when 
formed into glass. When the pots are 
placed in the furnace, they are so 
arranged that their openings are on the 
outside of the lire ; they are then built 
in by a l«mpuinry wall, except the 
orifices, so that no dust or smoke cnn 
enter so as to injure the gla« The 
miteiialsfor these larioua kinds of gl.iss 
are placed in the pots, nud eipoaed to 
the heat of the funuiee for upwards of 
foity-eight houra, during one half of 
which time the heat is gridually in- 
creased, and duimg the other half 
decreased, until the melal, as 
nen tcim the gliss. Is in a flt 
for working. During the time >ne 
materials are in the pot, the workman 
takes out a portion, from time to time, 
on an iron rod, and eiaminea it when 
cold, to see whether it is free from air 
bubbles and of good colour. If the ma- 
terials employed be very impure, there 
rises to the surface a scum, which is 
called sandiver or glass gall, and which 
resembles hrge Hakes of snow 

Flint Glass is employed for mikm; 
lenses, decanters, drinking glasses, and 
owes its capability of being thus easily 
fisbioned to the lead contained m it. 
The following quantities foim a very 
eicellent glass — Fin* white sand, 800 
parts rod lead, or litharge, BOO, «- 
lined pearliBhea, 80 nitre, ZO, anenlq 
and in!ingnn<a«, t. ranj^W i^aasMii:!. 
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Crown Glass is a compound of silica, 
potash or soda, and lime. It is employed 
as a window glass, and contains no lead. 
The proportions for its formation are — 
Fme white sand, 100 parts ; carbonate 
of lime, 12 ; carbonate of soda, 50 ; 
clippings of crown glass, 100. 

Bottle or Green Glass is made of 
the commonest materials, in about the 
following proportions : — Sand, 100 parts ; 
kelp, or impure soda, 30 , wood ashes, 
40 ; potter's clay, 100 ; cullet, or broken 
glass, 100. 

Plate Glass. — Great care is required 
in the choice of materials, and the 
management of the process for this glass. 
The following proportions are used: — 
Finest white sand, 720 parts ; best soda, 
450 ; lime, 80 ; nitre, 25 ; cullet, or 
broken plate glass, 425. 

Common Window Glass. — 100 parts, 
sand ; 35, chalk ; 35, soda-ash, and a 
considerable quantity of broken glass or 
cullet. 

Colours for Glass. — Oxide of gold is 
employed to impart to glass a beautiful 
ruby colour. Sub-oxide of copper gives 
a red colour. Silver, in all states of 
oxidation, gives a variety of beautiful 
yellow and orange colours to glass. 
Antimony, lead, and silver, in combi- 
n.ition, are employed to produce the 
inferior yellow colour. The oxides of 
iron give to glass various shades of green, 
yellow, red, and black. Oxide of chro- 
mium gives a fine green, and oxide of 
cobalt a splendid blue. The colour most 
valued, next to that produced by gold, 
is the yellow communicated by oxide of 
uranium, and which has an appearance 
resembling shot silk. White glass or 
enamel is made by adding either arsenic 
or the oxide of tin to the melted metal. 
The various metals employed in colour- 
ing glass are also used in the manu* 
facture of artificial gems, and by their 
means the colour and general appearance 
are well imitated. 

Strass. — Pure caustic potash, 16 
parts ; white-lead, 85 ; boracic acid, 4 J ; 
arsenious acid, ^ ; finest white sand, 50. 
These materials are carefully selected, 
placed in a Hessian crucible and fused 
in a porcelain furnace for a day and a 



night, then cooled very gradually. Used 
to imitate the diamond. Other precious 
stones are imitated by adding to tne 
strass the metallic oxides, as in colours 
for glass. 

Soluble or Water Glass. — ^ilix well 
200 grains of fine sand, and 600 of fine 
carbonate of potassa ; fuse in a crucible 
capable of holding four times as much. 
Carbonic acid escapes; the silica and 
potassa combine and form glass. Pour 
out the glass, which it commonly termed 
silicated potassa, on an iron plate. The 
compound formed in this manner is pure 
silica soap. 

Hard Glass for Receiving Colour. 
— Best sand, cleansed by washing, 12 lbs.; 
pearlashes, or fixed alkaline salt purified 
with nitre, 7 lbs. ; saltpetre, 1 lb. ; and 
borax, } lb The sand being first reduced 
to powder in a mortar, the other in- 
gredients should be put to it, and the 
whole well mixed by pounding them 
together. 

Glazing Windows. — Crown glass 
is made in circular disks blown by hand ; 
these disks are about 4 ft. diameter, and 
the glass averages about -^ in. thick. 
Owing to the mode of manufactui*e there 
is a thick boss in the centre, and the 
glass is throughout more or less striated 
or channeled in concentric rings, fre- 
quently curved in surfiice, and thicker 
at the circumference of the disk. Con- 
sequently in cutting rectangular panes 
out of a disk there is a considerable loss, 
or at least variety in quality : one disk 
will yield about 10 sq. f^. of good window 
glass, and the largest pane that can be 
cat from an ordinary disk is about 
34 X 22 in. The qualities are classified 
into seconds, thirds, and fourt/is. 

Sheet glass is also blown by hand, but 
into hollow cylinders about 4 ft. long 
and 10 in. diameter, which are cut otf 
and cut open longitudinally while hot, 
and therefore fall into flat sheets*. A 
more perfect window glass can be made 
by this process, and thicker, and capable 
of yielding larger panes with less waste. 
Ordinary sheet glass will cut to a pane 
of 40 X 30 in., and some to 50 X 36 in. 
It can be made in thicknesses from ^ iu. 
to } in. 
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Phte glass is cast on a flat table and 
rolled into a sheet of given size and 
thickness bj a massive metal roller. In 
this form, when cool, it is rough plate, 

E&jbed plate is made hy nsing a roller 
with grooves on its surface. Rough and 
ribbed plate are frequently made of 
commoner and coarser materials than 
polished plate, being intended for nse in 
factories and warehouses. 

Polished plate is rough plate composed 
of good material and afterwards polished 
on both sides, which is done by rubbing 
two plates together with emery and 
other powders between them. Plate 
glass can be obtained of almost any 
thickness from ^ in. up to 1 in. thick, 
and of any size up to about 12 x 6 ft. 

In the glazing of a window the sizes of 
the panes, that is to say, the intervals 
of the sash-bars, should be arranged, if 
practicable, to suit the sizes of panes 
of glass which can conveniently be 
obtained, so as to avoid waste in cutting ; 
this consideration is of more consequence 
in using crown and sheet glass than with 
plate glass. The woodwork of the sash 
should receive its priming coat before 
glazing, the other coats should be put 
on afterwards. With crown glass, which 
is sometimes curved, it is usual to place 
the panes with the convexity outwards. 
When the glazier has fitted the pane to 
the opening with his diamond, the re- 
bate of the sash-bar facing the outside of 
the window, he spreads a thin layer of 
putty on the face of the rebate and then 
presses the glass against it into its place, 
and holding it there, spreads a layer of 
putty all round the side of the rebate, 
covering the edge of the glass nearly as 
far as the face of the rebate extends on 
the inner side of the glass, and bevelling 
off the putty to the outer edge of the 
rebate. The putty is then sufHcient to 
hold the pane in its place, and hardens 
in a few days. The glass should not 
touch the sash-bar in any part, on account 
of the danger of its being cracked from 
any unusual pressure ; there should be a 
layer of putty all round the edges. This 
precaution is especially necessary in 
glazing windows with iron or stone 
mnllions or bars. 



Glass Painting and Staining. 
— ^The different compounds for painting 
glass are glasses of easy fusion, chiefly 
coloured with metallic oxides ground, 
and laid on the glass with spirits of 
turpentine. In the production and modi- 
flcation of glass colours much depends 
on the different preparations of the 
metals, on the small propoi*tion of the 
metallic oxides employed in proportion 
to the vitreous mass, on the degree o/ 
Are and time of its continuance, and on 
the purity of each ingredient intended 
for vitreous mixtui'es ; from hence difH- 
culties arise which even a skilful operator 
cannot always remove, and which often 
frustrate his intention. Having made 
choice of the subject to be painted, cor- 
rectly draw the same on a paper exactly 
the size intended to be on the glass, 
then place the different pieces in regular 
order on the drawmg and trace the out- 
lines therefrom on the glass ; when the 
tracing is quite dry the ground colours 
may be washed in together with the 
dark and prominent shades, and also the 
stains required. The stains are laid on 
in various thicknesses, according to the 
depth of colour required, and when they 
are dry the glass is ready to be burned 
in a muffle or kiln constructed for the 
purpose. The panes of glass are laid on 
sheets of iron, or earthenware bats, the 
size of the glass, previously spread over 
with dried ground flin% to prevent the 
surface of the glass from being defaced. 
After the first burning the stain is 
washed off with warm water, which will 
bring to view every part of the subject, 
in fact, every shade according to the 
thickness of colour applied ; to heighten 
the colour paint on each side of the glass, 
and burn it a second time. The glass 
will require from four to six firings, the 
exact number of firings depending on 
the subject, the degree of perfection 
required, and the manner of execution ; 
but after each burning, the pieces of 
glass will want less labour, some of the 
colours and stains being perfect at the 
first and second burning, and few require 
the utmost quantity. The proper degree 
of heat to which the glass must be 
exposed in the muffle is ascertained by 
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taking out at different intervals small 
pieces of glass, arranged for the pur- 
pose, on which are laid similar colours 
to those being fired. After the glass 
is burned it requires great precaution 
in cooling, for if suddenly cooled it 
is apt to fly, consequently all sudden 
changes of temperature ehould be 
avoided. 

Red Orange and Yellow Stains. — 
12 parts, green vitriol calcined ; 1, 
oxide of silver. The vitriol must be cal- 
cined to a reddish colour, and repeatedly 
washed with boiling water until it is 
completely f^-eed from its acid, which 
will be known by the water being insipid 
to the taste, then triturate the silver and 
vitriol together in a mortar, after which 
gi'ind them up with spirits of tar for use. 
Various temperatures in burning pro- 
duce various coloured stains, the highest 
a red, a less an orange, and so on to a 
yellow ; but to procure a very deep red, 
the colour must be laid upon both sides 
of the glass. 

WnrrE Enamel for Painting 
Glass. — 3 parts, borax calcined ; 2, 
flint; 1, oxide of tin; 1, Cornish stone. 
The basis of this enamel, which is in 
general opaque, may also be employed in 
assimilating the opaque natural stones. 
These ingredients must be well mixed 
up together, and fused in an air fur- 
nace in a crucible, the fire at first 
applied very gradually, and the whole 
repeatedly stirred with an iron rod. 
The mixture by this calcination, and 
by being kept for some time in fusion 
in an intense heat, acquires its fusibility 
aud opacity. 

Purple. — 1. 20 parts, prepared 
pui-ple ; 2 J, enamel fiux (2) ; 1, white 
enamel, 2. 20 parts, prepared purple ; 
10, blue process; 6J, enamel fiux (2); 
1, white enamel. 

Rose Colour. — 20 parts, prepared 
rose colour ; 1, white enamel. The 
purples and rose colours for glass paint- 
ing are nearly the same mixtures as 
those used for porcelain painting, with 
the addition of a small proportion of 
flux and white enamel, the latter gives 
firmness to the colour ; in the course of 
working the rose colour, if a very small 



quantity of purple be added, the coloar 
will be perceivably benefited. 

Red. — 1 part, terra de sienna ; 3^ 
enamel fiux (2). The ten*a de sienna 
must he calcined over a slow fire until 
its colunr becomes of a dark red, aflei 
which wished several times in boilini^ 
water and ground with the flux for 
use. 

Transparent Orange. — 1 part, ox- 
ide of silver ; 10, enamel fiux (2) ; 10, 
enamel fiux (3) ; 1, white enamel. 

Yellow. — 1 part, yellow., under glaze^ 
p. 46 ; 3, enamel fiux (2) ; ), white 
enamel. 

Dark Brown. — 1 part, highly cal- 
cined copperas ; 3}, enamel fiux (3). 

Red Brown. — 1 part, black} 1, red; 
1, enamel fiux (4). 

Light Brown. — 1 part, easy calcined 
umber ; 3 J, enamel fiux (2). 

Green. — 1. 6 parts, cornelian red; 
1, prepared purple. 2. 2 parts, bltte; 
1, yellow. 

Blue. — 1. 8 parts, flint glass ; 3, red- 
lead ; 1, potash ; 1, blue calx ; }, com- 
mon salt. 2. 4 parts, borax ; 4|, flint 
glass ; 1, flint ; |, potash ; ^, prepared 
purple ; 1, blue calx. In preparing 
these blues, let the materials be calcined 
in an air furnace, and the whole mass 
kept in a state of fusion for some time, 
a fine blue glass enamel will be produced ; 
the cobalt blue calx should be of the 
finest quality that possibly can be pro- 
cured, and free from all impurities. 

Black. — 1. 1 part, highly calcined 
umber ; 2, calcined borax ; 1, red-lead ; 
1, blue calx. 2. 1 part, manganese ; 1, 
black flux. The best Turkey umber 
should be procured for the first process, 
and calcined at the most intense heat that 
ciin be produced in an air furnace, after 
which pound and mix up with the other 
materials; then calcine the whole to- 
gether in an air furnace, the degree of 
heat will be sufficient when the whole 
mass is in fusion. 

Black Flux, for glass staining. — 15 
parts, red-lead; 5, b»rax; 6, flint; IJ 
oxide of blue vitriol. 

Indigo Blue. — 1 part, precipitate of 
gold ; 4 J, enamel flux (4) ; ^, white enamel. 
These ingredieciB are simply ground 
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together for use. They produce a beau- 
tiful colour on glass, of a fine purple hue. 
This vei'y expensive colour is adapted 
principally for painting the draperies of 
figures, and is very susceptible of being 
injured by a high degree of heat. 
Etching and Deadening Colour. — 

1. 7 parts, red-lead ; 2, calcined borax ; 

2, flint; 1, oxide of tin. 2. 8 parts, 
red-lead ; 6, flint glass ; 3, flint ; i^, 
green copperas. The materials of the 
last two processes must be finely mixed 
and calcined in an air furnace, each pro- 
cess separately, after which take 2 parts 
of No. 1 and 3 parts of No. 2, mix them 
together, and repeat the calcination 
again in an air furnace ; then pound and 
grind this frit for use, but be particular 
that it is ground very fine, for much 
depends on the particles being minutely 
mixed previous to using. The composi- 
tion is afterwards laid on the glass with 
water, and a small quantity of refined 
sugar dissolved in spring water applied 
occasionally; the solution of sugar must 
be of the consistence of thick oil ; should 
too large a quantity of the solution be 
added, and by that means condensate it 
too much, add a few drops of acetous 
acid to the menstruum, it will imme- 
diately regain a proper consistence, and 
not at all injure the colour. When the 
deadening is laid on the glass, the figures 
must be engraved or etched with a pointed 
instrument made of wood, bone, or ivory, 
suitable to the subject, and afterwards 
burned in a kiln or muffle appropriated 
for the purpose. It fires at a less tem- 
perature than stained glass, although 
in some instances it will do in the same 
kiln. 

To Transfer Engravings on 
Glass.— Metallic colours prepared and 
mixed with fat oil, are applied to the 
stamp on the engraved brass or copper. 
- Wipe with the hand in the manner of the 
printers of coloured plates ; take a proof 
on a sheet of silver paper, which is im- 
mediately transferred on the tablet of 
the glass destined to be painted, being 
careful to turn the coloured side against 
the glass ; it adheres to it, and so soon 
es the copy is quite dry, take off the su- 
perfluous paper, by washmg it with a 



sponge ; there will remain only the 
colour transferred to the glass, which 
will be flxed by passing the glass through 
the ovens. 

Annealing Glass. — ^This consists 
in putting the glass vessels, as soon as 
they are fonned, and while they are yet 
hot, into a furnace or an oven, not so 
hot as to re-melt them, and in which 
they are suffered to cool gi-adually. It 
is found to prevent their breaking easily, 
particularly on exposure to heat. In 
large work^ annealing is performed by 
passing the glass through the oven, by 
means of revolving trays constructed for 
the purpose. 

Cutting Glass. — ^To cut glass ves- 
sels neatly, heat a rod of iron to redness, 
and having filled the vessel the exact 
height you wish it to be cut with oil of 
any kind, proceed very gradually to dip 
the red-hot iron into the oil, which, 
heating all along the surface, the glass 
suddenly chips and cracks right round, 
when you can lift off the upper por- 
tion clean by the surface of the oil. 
If a tube is required to be cut, notch 
the tube at the point where it is to be 
divided with the edge of the file, or of a 
thin plate of hard steel, or with a dia- 
mond ; after which press upon the two 
ends of the tube, as if to enlarge the 
notch, or what is better, give the tube a 
slight smart blow. This method is suf- 
ficient for the breaking of small tubes. 
Many persons habitually employ an 
agate, or a common flint, which they 
hold in one hand, while with the other 
they rub the tube over the sharp edge 
of the stone, taking the precaution of 
securing the tube by the help of the 
thumb. For tubes of great diameter, 
employ a fine iron wire stretched in a 
bow, or, still better, the glass-cutter's 
wheel ; with either of these, assisted by 
a mixture of emery and water, you can 
cut a circular trace round a large tube, 
and then divide it with ease. When the 
portion which is to be removed from a 
tube is so small that you cannot easily 
lay hold of it, cut a notch with a file, and 
expose the notch to the point of a candlo 
flame ; the cut then flies round the tube. 
A good plan of cutting glass is to make 
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use of a piece of iron heated to redness, 
an angle or corner of which is to be 
applied to the tube at the point where it 
is to be cut, and then, if the fracture is 
not at once effected by the action of the 
hot iron, plunge suddenly into cold water. 
After having made a notch with a file, 
or the edge of a flint, you introduce into 
it a little water, and bring close upon it 
the point of a wire, previously heated to 
the melting point. This double appli- 
cation of heat and moisture obliges the 
notch to fly round the glass. Glaziers 
use for cutting glass a diamond splinter 
mounted in a holder. 

To Draw on Glass. — Grind lamp- 
black with gum-water and some com- 
mon salt ; draw the design with a pen 
or hair pencil ; or use a crayon made for 
the pui*pose. 

Stencilling on Glass — Writ- 
ing on Glass. — Stencil plates may 
be cut out of thin sheets of metal or 
cardboard, in the same manner as for 
wall decoration, &c. If varnish colours 
are employed, lay them on as even'y as 
possible, through the perforations in the 
plate, and harden afterwards in a stove 
or oven. The metallic preparations used 
in glass staining and painting are also 
available, but require firing in a muffle, 
or a china painter's stove. Should the 
process commonly called embossing be 
wanted, paint the portions of glass left 
uncovered by the spaces in the stencil 
plate with Brunswick black, dip or cover 
with hydrofluoric acid, wash in clear 
water and remove the black ground. 
Every part that was covered will then 
present a polished even surface, the re- 
mainder will have been eaten into by the 
acid. If the raised parts are to have a 
frosted appearance, rub them with a flat 
piece of marble moistened with fine emery 
and water. For putting patterns or lines 
on glass with a wheel, there are two 
mertreds, one followed by glass cuttei*s, 
the other by the engrjivers on glass. 
The first-mentioned, rough in the pat- 
tern, with an iron mill supplied with a 
trickling stream of sand and water, 
smooth out the rough marks on a wheel 
of York or Warrington stone, polisxi on 
a wooden wheel of willow or alder 



moistened with pumice powder, and finish 
on a cork wheel with putty and rotten- 
stone. The engraver cuts in and roughs 
the ppttem with copper wheels, aided by 
emery of various degrees of fineness, and 
olive or sperm oil, and polbhes the por- 
tions intended with leaden disks and very 
fine pumice powder and water. 

Painting Glass for the TULagiQ 
Lantern. — Draw on paper the size of 
the glass the subject you mean to paint. 
Fasten this at each end of the glass with 
paste, or cement, to prevent it from slip- 
ping. Hien reverse the glass so as to 
have the paper underneath, and with 
some very black paint, mixed with var- 
nish, draw with a fine camel-hair pencil 
very lightly the outlines sketched on the 
paper which are reflected on the glass. 
It would add to the natural resemblanco 
if the outlines were drawn with a strong 
tint of each of the natural colours of the 
object; but in this respect the artist 
must please hia fancy. When the out- 
lines are dry, colour and shade the 
figures ; but observe to temper the 
colours with strong white varnish. 

Figments for Magic Lantern 
Slides. — ^The only pigments available 
are the transparent and a few of the 
semi-transparent. The transparent in- 
clude (beginning with the best for the 
purpose) Prussian blue, gamboge, car- 
mine, verdigris, madder brown, indigo, 
crimson lake, aad ivory black. The 
semi-transparent include raw sienna, 
burnt sienna, cappah brown, and Van- 
dyke brown. No particular method of 
mixing the colours is requisite. Ordinary 
oil or water colours will do, but they 
must be ground extremely fine. The 
pencils must be small and their points 
unexceptionable. Camers-hair is prefer- 
able to sable for painting upon glass, its 
elasticity being less, and the trouble of 
working out the brush marks, which 
must always be carefully attended to, 
not so great. The best vehicle to use for 
thinning the colours is ordinary megilp^ 
and not a drop more than is necessary 
for properly working should be added, 
for if the colours be made too thin they 
will run into each other and utterly 
ruin the painting. If water colours are 
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prefen*ed, the best medium for laying ol 
the first wash of colour is a hot solution 
of transparent gelatine. When this is 
dry and cold it admits of shading and 
finishing without being disturbed, pro- 
vided the pencil be handled gently and 
the medium be cold water. The oil 
paintings require no varnishing, but the 
transparency of the water colours is 
much heightened by a thin coat of the 
purest mastic varnish. In colouring the 
pictui'es the quality of the light which 
is to show them must be borne in mind. 
If it be the lime light, approximate as 
nearly as possible to nature ; but if it be 
the light of an oil lamp, remember that 
its rays are greatly deficient in blue, the 
yellow proportionately preponderating, 
and arrange the tints accordingly : for 
instance, the greens must be much bluer 
than natural, the yellows must incline 
to orange, and all shades of violet (the 
complementary of yellow) wholly es- 
chewed. 

Glass Cleaning. — Grease may be 
dissolved from glass by means of car- 
bonate soda, carbonate potass, or better 
still, by caustic soda, made thus: — 10 
parts of carbonate soda are dissolved m 
100 parts of water (10 oz. to 100 oz.), 
and heated to ebullition in a clean un- 
tinncd iron vessel ; 8 parts of good quick- 
lime are meanwhile slaked in a covered 
basin, and the resulting hydrate of lime 
added, little by little, to the boiling solu- 
tion of carbonate, with frequent stirring. 
This will give a very strong caustic so- 
lution, and should be used with care. 
Keep your hands out of the solution, and 
dip the glass in by means of the pliers, 
keeping them movmg while in the solu- 
tion. When the grease is dissolved or 
loosened, scrub with a brush, well rinse 
m water, and dry. 

Frosting Glass. — Roll up tolera- 
bly tightly a slip of tin, about 6 in. or 
8 in. long and about 2 in. broad, or use a 
small flat piece of marble. Dip either 
of these in Croydon or glass-cutter's sand, 
moistened with water ; rub over the glass, 
whether flat or round, dipping it fre- 
quently in a pail or pan of clear water. 
This is the method employed for frosting 
jugs, 8ic. For lump glasses a wire brush 



is used, and they are chucked in a lathe. 
Panes of glass should be laid on a soft bed 
of baize, or coarse linen. If the frosting 
is to be very fine, finish with washed 
emery and water. As a temporary frost- 
ing for windows, mix together a strongs 
hot solution of suipXate of magnesia and 
a clear solution of gum ai'abic, apply 
warm. Or use a strong solution of sul- 
phate of sodium warm, and when cool 
wash with gum-water to protect the sur 
face from being scratched. 

Drilling Glass. — Glass con be 
drilled with a common drill, but the 
safest method is to use a brooch drill. 
No spear-pointed drill can be tempered 
hard enough not to break. The brooch 
can either be used as a drill with a bow, 
or by the hand. It should be selected of 
such a bore that it will make a hole of 
the required size, at about one inch from 
the end. It should be broken off sharp 
with a pair of pliers, at about an inch 
and a half, and when the sharp edges are 
blunted by drilling, a fresh end should 
be made by breaking off an eighth of 
■an inch, and so on, until the hole is 
bored. It is always desirable to drill 
from both sides, as it prevents the glass 
from breaking ; drill lightly, and lubri- 
cate with spirits of turpentine and oil of 
lavender, or a little camphor instead of 
oil of lavender. Holes may be drilled 
til rough plate glass with a flat-ended 
copper drill and coarse emery and water. 
The end of the drill will gradually wear 
round, when it must be re-flattened, or it 
will not hold the emery. Practically, 
however, the best means of drilling holes 
in glass is by using a splinter of a dia- 
mond. A hrnss drill is made to fit the 
drill-stock, sawn down a little way with 
a notched knife to allow the splmter to 
flt tight, and the splinter flxed in the 
split wire with hot shellac or sealing- 
wax. The drill is to be used quite 
dry and with care. If the hole to be 
drilled is wanted larger than the tool, 
drill a number of small holes close to- 
gether to form a circle as large as the 
hole required, then join the holes with a 
small file. A splinter of diamond may 
be bcught foY 2.S. (ox •t)^"^\i\, «asi\w^\a 
I dnU a \ m.VoV^. 
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Darkening Glass. — ^The follow- 
ing, if neatly done, rendei-s the glass 
obscure yet diaphanous : — Rub up, as for 
oil colours, a sufficient quantity of sugar 
of lead with a little boiled linseed oil, 
and distribute this uniformly over the 
pane, from the end of a hog-hair tool by 
a dabbing, jerking motion, until the ap- 
pearance of ground glass is obtained. It 
may be ornamented, when perfectly hard, 
by delineating the pattern with a strong 
solution of caustic pottish, givmg it such 
time to act as experience dictates, and 
then expeditiously wiping out the por- 
tion it is necessary to remove. 

Bending Glass Tubes. — If a 
sudden bend is wanted, heat only a small 
portion of the tube to a dull red-heat, 
and bend it with the hand held at the op- 
posite ends. If the bend is to be gradual, 
heat an inch or two of it in length, 
previous to bending it. If a gradual 
bend on the one side, and a sharp one on 
the other, as in retorts, a little manage- 
ment of the tube in the fl.ime, moving it 
to the right and left alternately at the 
same time that it is turned round, will 
easily form it of that shape. In bending 
glass, the part which is to be concave is 
to be the part most heated. An ordmary 
gas flame is quite sufficient to bend glass 
by, but that of a spirit lamp is better. 

Glass, to Powder. — Make a piece 
of glass red hot in the fire, and while in 
ihis state plunge it into cold water; it 
will immediately break into powder; 
this must be sifted and dried ; it is then 
fit for making glass paper, for filtering 
varnishes, and for other purposes. 

Manufacture of Varnishes. — 
The building in which varnish is made 
ought to be quite detached from any 
other building whatever, and have a 
door-way in the centre with folding 
doors made to lift off the hinges. Let 
the roof of the building slope to the 
front ; fix also in each end wall a frame 
and door made to lift off the hinges, so 
that, when necessary, there may be a 
free draught through the premises. Let 
three skylights be made and fixed in the 
roof, not directly over the furnaces, but 
en one side, so as to throw light on the 
furnaces. The akjUghts and flaps must 



be well securod by lead flushings, to 
prevent wet getting in, which might be 
attended with serious consequences. In 
the left-hand corner, against the back 
wall, dig out a foundation and fix over a 
furnace the set pot, used for boiling 
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oil, gold size, japan, and Brunswick 
black. Dig out a foundation facing the 
front door against the back wall for 
the boiling furnace. Fig. 2 ; against the 
back wall, in the right-hand corner, dig 
out a foundation for the gum furnace, 
Figs. 3 and 4 ; this and all the other fur- 
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nnces require to have slow fires kept ia 
them for a day, in order to dry them 
slowly, and prevent their cracking. 
Fig. 3, the top plate, is of cast iron. 

Gum pot, — Procure a copper gum pot 
to fit into the last furnace. Fig. 4. Tho 
bottom a. Fig, 4, is hammered out of a 
solid block of copper, and fashioned, all 
of one piece, exactly like a hat without 
the brim. The upper part of the pot t, 
is made of sheet copper, of a cylindrical 



WORKSHOP RFXJEIITS. 



Gl 



form, 10 in. diameter at the top, and 
2 ft. 2 in. high, about f in. thick ; the 
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lower iwrt of the cylinder is then riveted 
to the bottom with copper rivets, the 
heads of which are inside, and project 
through the lappings of the copper, flat- 
t<;ned on both sides. Previous to riveting 
on the bottom, a flange of copper, of about 

Lin. in thickness, is fixed on to the 
ttom part, under the large rivets : it 
is fixed horizontally round the pot. Also 
previous to riveting on the bottom, put 
un the ii*on hoop cf, 1| in. m breadth, to 
which is welded an iron handle, made 
I m. broad by 1 in. thick, gradually in- 
creasing to 2 in. in breadth, but decreas- 
mg in thickness. The length from pot 
to handle end 2 ft. 8 in. 

Boiling pot. — Procure a copper pot e 
to fit furnace. Fig. 8, the bottom to be 
beat out of the solid, as the gum pot, and 
of the following dimensions : IMameter 
across the bottom outside, 20 in. ; height 
of bottom, 7 in. ; the cylindrical or body 
part of the pot to be 2 ft. 10 in. in depth, 
and joined to the bottom part with stronp 
oopper rivets, made to project through 
at least three-quai'ters of an inch, and to 
be well hammered inside and out ; for, 
as there is no flange, the rivets must be 
large and strong to snpport the weight 
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of the pot and its contents while boiling 
on the furnace plate. It ought to fit 
the plate neatly, yet so easy as to lifl ofif 
freely. Seven inches below the mouth 
of the pot fix on two strong iron handles, 
one on each side, riveted through each 
end with two strong rivets; the space 
for the hands to be 7 m., and 1^ in. in 
diameter, and to project 4 in. from the 
pot sides. 

Small Tods, — In addition to the fur- 
naces the varnish manufacturer requires 
two copper ladles, made to hold two 
quarts each, with turned hardwood 
handles. Two good ladles for the iron 
set pot, made of sheet copper or 
sheet iron, with ash handles. For ^^°' ®* 
a pot of 40 gallons, or upwards, 
the ladle to hold 3 quarts. Two 
copper stirrers. Fig. 5, made from 
three-quarter diameter coi>per 
rods 3| ft. long, beat flat at the 
one end to IJ in. breadth, 8 in. 
up the rod ; to be finished with 
ferruled handles 7 in. in length. 
One large, strong, copper funnel, 
with lapped seams, for straining 
boiling varnish or oil ; tin or 
soldered funnels would melt. 
One copper oil-jack. Fig. 6, which 
will contain 2 gallons, for pour- 
ing in hot or boiling oil, with a large 
strong pitcher handle, and spout in front. 
One brass or copper sieve containing 
60 meshes to the inch, 9 in. diameter, 
for straining the first varnish. A brass 
sieve, 40 meshes to the inch, 9 in. 
diameter, for straining gold size, tur 
pentine, varnish, boiled oil, &c. A brass 
sieve, 40 meshes to the inch, and 9 in. 
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diameter, for straining jnpan ana Bruns- 
wick black. A saddle. Fig. 7, which is 
a sheet of plate-iron or tin, 12 in. 
broad, and turned up 1} in. at each side; 
it ia to \\« tsom \.\kft «i^ ^l^<(Vi\ y=^\> ^^ 
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the edge of the funnel, to prevent the 
spilling of the varnish daring the time 
of taking it out. A tin pouring pot, to 
hold 3 gallons, made exactly like a 
garden watering pot, only smaller at 
the spout, and without any rose ; this is 
never to be used for any purpose except 
pouring oil of turpentine into the 
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varnish. A 3-gallon tin jack, made 
with a strong handle at back, and a 
large broad spout ,in front; used for 
receiving the washings when poured out 
from the gum pot. A small broom, 
termed a swish, made from the waste 
cuttings of cane tied on a small handle, 
like a hearth broom, for washing out 
the gum pot each time it is used ; to be 
always kept clean, and left in oil of 
turpentine. An iron trevet, made with 
a circular top 14 in. diameter, with 
four small cross-bars ; the three feet of 
the trevet 12 in. high ; it is used for 
setting the gum pot upon, with its bot- 
tom upwards, for a minute between each 
running. 

Boiling Linseed Oil. — Procure a 
copper pan. Fig. 9, made like a common 
washing copper, set it upon the boiling 
furnace, Fig. 8, and fill up with lin- 
seed oil within 5 inches of the brim. 
Kindle a fire in the furnace underneath, 
and manage the fire so that the oil 
shall gradually but slowly increase 
in heat for the first two hours ; then 
increase the heat to a gentle simmer, 
and if there is any scum on the sur- 
face, skim it off with a copper ladle, 
and put the skimmings away. Let the 
oil boil gently for three hours longer, 
then introduce, hy a little at a time, a 



quarter of an ounce of the best calcined 
magnesia for every gallon of oil, occa- 
sionally stirring the oil from the bottom. 

Fio. 9. 




When the magnesia is all in, let the oil 
boil rather smartly for one hour ; it will 
then be sufficient. Lay a cover over the 
oil to keep out the dust while the fire is 
drawn and extinguished by water ; then 
uncover the oil, and leave it till next 
morning ; and then, while it is yet hot, 
ladle it into the carrying jack, or let it 
out through the pipe and cock ; carry it 
away, and deposit it in either a tin or 
leaden cistern, for wood vessels will not 
hold it; let it remain to settle for at 
least three months. The magnesia will 
absorb all the acid and mucilage from 
the oil, and fall to the bottom of the 
cistern, leaving the oil clear, transparent, 
and fit for use. Recollect, when the oil 
is taken out, not to disturb the bottoms, 
which are only fit for black paint. 

Making Varnish on a Small Scale. 
— First procure a gum pot. Fig. 4, or 
smaller, if required ; then a three-footed 
iron trevet with a circular top, the feet 
16 in. in length, and made to stand wider 
at the bottom than at the top, which is 
to be made so that the pot will fit easily 
into it. Place the trevet in a hollow 
in a yard, garden, or outhouse, whei'e 
there can be no danger from fire ; raise 
a temporary fire-place round the trevet 
with loose bricks, after the same manner 
that plumbers make their furnaces ; 
then make up a good fire with either 
coke, coal, or wood-charcoal, which is 
far preferable ; let the fire burn to a 
good strong heat, set on the gum pot 
with 3 lbs. gum copal ; observe, that if 
the fire surround the gum pot any 
higher inside than the gum, it is ic 
great danger of taking fire. As soon as 
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the gum begins to fuse and steam, stir 
it with the copper stirrer, and iceep 
cutting and stirring the gum to assist 
its fusion; if it feels lumpy and not 
fluid, and rises to the middle of the pot, 
lift it from the fire and set it on the ash- 
bed, and iceep stirring until it goes down 
(meantime let the fire be kept briskly 
up) ; then set on the gum pot again, and 
keep stirring until the gum appears 
fluid like oil, which is to be known by 
lifting up the stirrer so far as to see the 
blade. Observe, that if the gum does 
not appear quite fluid as oil, carry it out 
whenever it rises to the middle of the 
pot, and stir it down again, keeping up 
a brisk fire ; put on the pot, and keep 
stirrmg until the gum rises above the 
blade of the stirrer. Then the copper 
pouring jack is charged with boiled oil, 
and held over the edge of the gum pot ; 
when the gum rises within 5 inches of 
the pot-mouth, the assistant is to pour 
in the oil very slowly until towards the 
last, the maker stirring during the pour- 
ing. If the fire at this time is strong and 
regular, in about eight or ten minutes 
the gum and oil will concentrate and 
become quite clear ; this is to be tested 
by taking a piece of glass and dropping 
a portion of "the varnish on it; if it 
appears clear and transparent, the oil 
and gum are become concentrated or 
joined together. It is now to be further 
boiled until it will string between the 
finger and thumb; this is known by 
once every minute dropping a portion 
on the glass, and taking a little between 
the forefinger and thumb ; pinch it first, 
then extend wide the finger and thumb ; 
if it is boiled enough, it will stick strong 
and string out into fine filaments, like 
birdlime ; but when not boiled enough, 
it IS soft, thick, and greasy, without 
being stringy. It is a safe plan to have 
ready a thick piece of carpet largo 
enough to cover the mouth of the boiling 
pot should it catch fire dunng the pour- 
ing. The moment it is boiled enough, 
carry it from the fire to the ash-bed, 
where let it remain from fifteen to 
twenty minutes, or until it is cold 
enough to be mixed ; have at hand a 
8u£Scient quantity of oil of tTsrpentine 



to fill the pouring pot, begin and pour 
out with a email stream, gradually in- 
creasing, and if the varnish rises rapidly 
in the pot, keep stirring it constantly at 
the surface with the stirrer to break the 
bubbles, taking care not to let the stirrer 
touch the bottom of the pot, for if it 
should, the oil of turpentine would be m 
part converted into vapour, and the 
varnish would run over the pot in a 
moment ; therefore, during the mixing, 
keep constantly stirring as well as pour- 
ing in at the same time. Have also a 
copper ladle at hand, and if it should so 
far rise as to be unmanageable, let the 
assistant take the ladle and cool it down 
with it, lifting up one ladleful after 
another, and letting it fall into the pot. 
As soon as the varnish is mixed put the 
varnish sieve in the copper funnel placed 
in the carrying tin, and strain the 
varnish immediately ; empty it into 
open-mouthed jars, tins, or cisterns ; 
there let it remain to settle, and the 
longer it remains the better it will 
become. Recollect, when it is taken 
out, not to disturb or raise up the 
bottoms. 

Linseed Oil. — The choice of linseed 
oil is of peculiar consequence to the 
varnish maker, as upon its quality, to a 
great extent, depends the beauty and 
durability of the varnish. Oil expressed 
from green unripe seed always abounds 
with watery, acidulous particles. The 
quality of oil may be detei-mined in the 
following manner: — Fill a phial with 
oil, and hold it up to the light ; if bad, 
it will appear opaque, turbid, and thick ; 
its taste is acid and bitter upon the 
tongue, and it smells rancid and strong : 
this ought to be rejected. Oil from fine 
full-grown ripe seed, when viewed in a 
phial, will appear limpid, pale, and 
brilliant ; it is mellow and sweet to the 
taste, has very little smell, is specifically 
lighter than impure oil, and when 
boiled or clarified dries quickly and 
fii*mly, and does not materially change 
the colour of the varnish when made, 
but appears limpid and brilliant. 

Spirits op Turpentine. — ^That which 
is used for mixing varnish ought to be 
procured and chosen as ^ure^ ^ttc^w^^'^^i 
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free from acid as possible. Some tur- 
pentine being drawn from green trees 
abounds with a pyroligneous acid, which 
rises and comes over with the spirit in 
distillation ; it is strong and bitter to the 
taste, and appears milky, particularly 
towards the bottom, after standmg to 
settle. Therefore, the longer turpentine 
is kept before it is used, the purer it 
will be. 

Copal Varnishes for Fine Paint- 
ings. — Fuse 8 lbs. of very clean palt 
African gum copal, and when com- 
pletely fluid, pour in 2 gallons of hot 
oil ; let it boil until it will string very 
strong ; and in about fifteen minutes, or 
while it is yet very hot, pour in 3 gallons 
of turpentine. Perhaps, during the 
mixing, a considerable quantity of the 
turpentine will escape, but the varnish 
will be so much the brighter, trans- 
parent, and fluid ; and will work freer, 
dry quickly, and be very solid and 
durable when dry. After the varnish 
has been strained, if it is found too thick, 
before it is quite cold heat as much 
turpentine and mix with it as will bring 
it to a proper consistence. 

Artists' Virgin Copal. — From a 
select parcel of scraped African gum 
copal, pick out the fine transparent 
pieces which appear round and pale like 
drops of crystal ; break these small ; 
dry them in the sun, or by a very gentle 
fire. Afterwards, when cool, bruise 
or pound them into a coarse powder ; 
then procure some broken bottles or flint 
glass, and boil the same in soft water 
and soda, then bruise it into coarse 
powder like the gum ; boil it a second 
time, and strain the water from it, 
washing it with three or four waters, 
that it may be perfectly clean and free 
from grease or any impurity; dry it 
before the fire, or upon a plate ; set it in 
an oven. When it is thoroughly dry, 
mix 2 lbs. of it with 3 lbs. of the pow- 
dered copal ; after mixing them well, 
put them into the gum pot and fuse the 
gum ; keep stirring all the time ; the 
glass will prevent the gum from adhering 
together, so that a very moderate flre 
will cause the gum to fuse. When it 
appears su/Hciently run, have ready 



3 quarts of clarified oil, \&yy hot, to 
pour in. Afterwards let it boil until 
it strings freely between the fingers ; 
begin and mix it rather hotter than if ^t 
were body-varmsh ; pour in 5 quarts of 
old turpentine, strain it immediately, 
and pour it into an open jar or large 
glass bottle; expose it to the air and 
light, but keep it both from the sun and 
wet, and from moistui'e, until it is of a 
sufficient age for use. This is the finest 
copal varnish for fine paintings or 
pictures. 

Cabinet Varnish. — Fuse 7 lbs. of 
fine African gum copal, and pour in half 
a gallon of clarified oil ; in three or four 
minutes after, if it feels stringy, take it 
out of doors, and mix with it 3 gallons 
of turpentine ; afterwards strain it, and 
put it aside for use. This, if properly 
boiled, will dry in ten minutes, but if too 
sti-ongly boiled will not mix at all with 
the turpentine ; and sometimes^ when 
boiled with the turpentine, will mix, and 
yet refuse to amalgamate with any other 
varnish less boiled than itself; therefore 
it requires a nicety which is only to be 
learned from practice. This varnish is 
chiefly intended for the use of japanners, 
cabinet paintei*s, and coach painters. 

Best Body, Copal Varnish for 
Coach Makers. — Fuse 8 lbs. of fine 
African gum copal; add 2 gallons of 
clarified oil ; boil very slowly for four 
or five hours, until quite stringy ; mix 
off with 3} gallons of turpentine ; strain 
off, and pour it into a cistern. 

Quick Drying Carriage Varnish. 
— 8 lbs. of fine pale gum anime, 2 gal- 
lons of clarified oil, 3^ gallons of tur- 
pentine ; to be boiled four hours. This, 
after being strained, is put into the two 
former pots, and well mixed together; 
its effect is to cause the whole to dr}' 
quicker and firmer, and enable it to take 
the polish much sooner. 

Common Body Varnish for Cab- 
riages. — 8 lbs. of the best African copal, 
3 gallons of clarified oil, 3^ gallons of 
turpentine ; boiled four hours, or until 
stringy ; mixed and strained, will pro- 
duce about 5J gallons. 8 lbs. of the 
best gum anime, 2 gallons of clarified 
oil, 3} gallons of turpentine; boiled aa 
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usual ; mixed and strained hot, and put 
into the former pot of African gum 
varnish. Put two pots of this anime 
varnish to one of copal; it will dry 
quiclcer and harder than the best body 
copal, and will polish very soon, but 
not wear either so well or so long. 

Quick Drying Body Copal Varnish. 
• — 8 lbs. of the best African copal, 2 
gallons of clarified oil, I lb. of dried 
Bugar of lead, 3^ gallons of turpentine ; 
boiled till stringy, and mixed and 
strained; 8 lbs. of fine gum anime, 2 
gallons of clarified oil, \ lb. of white 
copperas, 3^ gallons of turpentine ; 
boiled as before ; to be mixed, and 
strained while hot, into the other pot. 
These two pots mixed together will dry 
m six noui*s in wmter, and m four in 
summer ; it is very useful for varnishing 
old work on dark coloui-s. 

B£3T Pale Carriage Varnish. — 
8 lbs. of 2nd sorted African copal, 2^ 
gallons of clarified oil; boil till very 
stringy. J lb. of dried copperas, J lb. 
of litharge, 5| gallons of turpentine ; 
strained. 8 lbs. of 2nd sorted gum 
anime, 2} gallons of clarified oil, | lb. 
ot dned sugar of lead, } lb. of litharge, 
5} gallons of tui*pentin« ; mix with the 
first while hot. This varnish will dry 
hard, if well boiled, in four hours in 
summer, and six in winter. As its name 
denotes, this is intended for the var- 
nishing of the wheels, springs, and 
carriage parts of coaches, chaises, and 
so on ; also it is that description of 
varnish which is generally sold to and 
osed by house painters and decoratoi's, 
as from its drying quality and strong 
gli)ss it suits their general purposes 
well. 

Second Carriage Varnish. — 8 lbs. 
of 2nd sorted gum anime, 2} gallons of 
fine clarified oil, 5} gallons of tui*pentine, 
} lb. of litharge, } lb. of dried sugar of 
lead, I lb. of dried copperas ; boiled and 
mixed as before. When three runs are 
poured into the boiling pot, the re- 
gular proportion of driers put in, and 
well boiled, this varnish will dry hard 
and firm in four hours in winter, and in 
two in summer: it is principally in- 
tended for varnishing dark carriage- 



work or black japan, and is also used br 
houac painters for dark work. 

Wainscot Varnish. — 8 lbs. of 2nd 
sorted gum anime, 3 gallons of clarified 
oil, J lb. of lithai'ge, J lb. of dned cop- 
penis, I lb. of dried sugar of lead, 5} 
gallons of tutpentine; to be all well 
boiled until it strings very strong, and 
then mixed and strained. Where large 
quantities are required, it will always 
be found best to boil off the three runs 
in the boiling pot. This varnish is pnn- 
cipally intended for house painters, 
grainei*s, buildei*s, and japanners: it 
will dry in two houn in summer, and 
in four in winter. 

Mahogany Varnish is either made in 
the same propoi*tions, with a little darker 
gum; otherwise it is wainscot varnish, 
with a small portion of eold size. 

Japanners' Golci Size. — To 
make 40 gallons of gold si^ze, put 10 
gallons of oil into the iron set pot. Fig. 
2, make a good fire under it, and boil 
for two houi*s ; then introduce 7 lbs. of 
dry red-lead, 7 lbs. of litharge, and 3 Ibs^ 
of copperas, by sprinkling in a little at 
a time ; let the oil keep boiling all the 
time, not m too great a heat. During 
the time of putting in the driers, keep- 
stirring them from the bottom of ^he 
pot, and have the large iron ladle ready 
to cool it down, if it should appear to 
rise too high; have also at hand an 
empty pot — ^the copper boiling pot will 
do — into which immediately ladle part 
of the boiling oil, if it cannot otherwise 
be kept in the pot, while the assistant is 
damping the fire with wet sifted ashes, 
of which there always ought to be a 
wheelbarrowful at hand, in case of an 
accident. When the oil has boiled about 
three hours, and the driers are all in, 
fuse in the gum pot 10 lbs. of gum 
anime ; and during the time of fusing, 
heat 2 gallons of raw linneed oil in the 
copper pounng jack, by placing it on 
the plate of the gum furnace. After 
the oil has been poured to the gum, and 
as soon as it appears boiled clear, tak^ 
the gum pot from the fire ; let it cool 
for a few minutes, then pour it into the 
oil in the set pot. Wash out the ^um 
^ ]^ti, and. '^xoiw^ mVJBL *ssa'0&Kt ^^xa. v^ 
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the same way. When both runs of gum 
are in the set pot, there ai*e altogether 
14 gallons of oil, 20 lbs. of gum, and 
17 lbs. of driers ; increase and keep up 
a regular fire in the front of the furnace, 
that it may be di'awn out in a moment, 
if it should be necessary. The gold 
size will soon throw up a frothy head 
on the surface, which must be kept 
down by constantly plying with the 
ladle when it is likely to rise within 
foui* inches of the pot-edge. In about 
five hours from the begmning of the oil 
boiling, it will become stringy ; but the 
boiling must continue until it hangs 
to the ladle, appeal's quite stnngy, yet 
drops in lumps. When tried upon the 
gjass, if it feels sticky and strings 
strongly, then it is boiled enough. Draw 
out the fire, sprinkle it with plenty of 
watei' ; leave not a spark of fire in the 
varnish house — not even a lighted pipe 
of tobacco. While the maker is cooling 
down the pot, let the assistant have 
ready at the door 30 gallons of turpen- 
tine, fill the pouring pot ready, and have 
all the doora open. Endeavour to cool 
it as fast as possible, as it will require 
at the least one hour and a quarter afler 
the fire has been put out before it will 
be ready to mix. When the mixing 
commences, continue the pouring with- 
out inteimission, until all the froth at 
the surface disappears, never stirring it 
until the tui7>entine is all in. If pouring 
in the turpentine has commenced while 
it was too hot, there will be a great loss 
of turpentine by evaporation; but that 
will not injure the quality of the gold 
size. Place the carrying tin close to 
the side of the pot, lay un the tin saddle, 
and strain off as quickly as possible. 
When all the gold size is out, pour into 
the set pot about 3 gallons of turpentine 
washings, and with the swish, wash 
down tho pot as quickly as possible ; 
and If the pot is still so hot as to evapo- 
rate the turpentine, ladle it out into the 
washings again, and pour in about 3 
gallons of raw linseed oil ; and with a 
palette knife scrape it all round, washing 
and cleaning it down with a rag until 
it is quite cleansed all round, then ladle 
oat the oll^ and wipe it completely clean 



and dry. The gold size ought to dry in 
from fifteen to twenty-five minutes, and 
in fourteen days it is ready for use. 
Experienced makers can make gold size 
that will dry in five minutes, but that 
requires great practice. 

Varnish, Coach Makers' Black. — 
Gum amber 16 oz. ; melt in ^ pint of 
boiling hot linseed oil; add 3 oz. of 
asphaltum, and 3 resin ; mix thoroughly 
over a fire, and add when cooling 1 pint 
of oil of tui'pentine slightly warm. 

AsPHALTE Varnish. — ^Boil coal tar 
until it shows a disposition to harden 
on cooling; this can be ascertained by 
rubbing a little on a piece of metal. 
Then add about 20 per cent, of lump 
asphalte, stirring it with the boiling 
coal tar until all the lumps are melted, 
when it can be allowed to cool and kept 
for use. This makes a very bright 
varnish for sheet metals, and is cheap 
and durable. 

Varnish for Ironwork. — Dissolve, 
in about 2 lbs. of tar oil, ^ lb. of 
asphaltum, and a like quantity of 
pounded resin, mix hot in an iron 
kettle, care being taken to prevent any 
contact with the flame. When cold the 
varnish is ready for use. This varnish 
is for out-door wood and iron work. 

Varnish for Common Work. — ^This 
varnish is intended fur protecting sur- 
faces against atmospheric exposure. It 
has been used for coating wood and iron 
work with great advantage. Take 3 lbs. 
of resin and powder it, place it in a tin 
can, and add 2^ pints of spirits of tur- 
pentine, well shake, and let it stand, 
occasionally shaking it for a day or two. 
Then add of boiled oil 5 quarts, well 
shake altogether, and allow it to stand 
in a warm room till clear. The clear 
portion is decanted and used, or reduced 
with spirits of turpentine until of the 
proper consistency. 

Varnish for Iron Patterns. — ^A 
good varnish for iron is made as fol- 
lows : — ^Take oil of turpentine and drop 
into it, drop by drop, strong commercial 
oil of vitriol ; the acid will cause a 
dark syrupy precipitate in the oil of 
turpentine ; keep adding drops of vitriol 
until the precipitate ceases taking place. 
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then pour out the liquid and wash the 
Byrupy mass with v/ater, and it is ready 
for use. Heat the iron to be varnished 
10 a gently heat, apply the syrupy pro- 
duct, and allow it to dry. 

Black Japan is made after the 
manner of the gold size. Put 6 gallons 
of raw linseed oil into the set pot ; boil it 
with a very slow fire. Have a 10-gullon 
cast-iron pot, with two handles or ears ; 
this pot will fit into the plate of the 
boiling furnace, into which put 10 lbs. 
of Egyptian asphaltum, and keep uilder 
«t a good regular fire all the time of 
fusion. During the time the asphaltum is 
fusing, have 2 gallons of oil getting hot 
to mix it with as soon as it is sufficiently 
melted. After it is oiled, leave it on the 
fire about ten minutes ; then pour it 
into the set pot. Carry it out of dooi*s, 
and with a handful of hay or straw 
clear it out, and afterwards wash it out 
With turpentine washings, and dry it 
with a rag. Proceed and finish three 
more separate runs like the first, until 
there are four runs in the set pot, that 
is, 40 lbs. of asphaltum and 14 gallons of 
raw linseed oil ; then introduce exactly 
the same driers as for the gold size, and 
in the same manner. Keep a regular, 
but moderate fire, so that the boiling 
continues at a moderate heat for four 
hours from the last run being poured in 
the set pot ; then draw, and put out the 
fire for that day. Next morning, as 
soon as it can be brought to a boil, try 
it upon a bit of glass ; if it but strings 
strongly, it will not do ; it must be 
boiled so strong, that when a piece is 
pinched from off the glass, after it has 
been left to cool, it will roll into a hard 
pill between the finger and thumb. 
When it ^rms hard, and scarcely sticks 
to the fingers, it is then boiled enough. 
Put out the fire, as directed before. 
Leave it one hour and a half before 
mixing. When cold enough, mix it with 
30 gallons, at least, of turpentine, and 
strain it. If it is too thick when cold, heat 
and introduce as much turpentine as will 
bring it to a proper consistency. The 
japan will dry in 6 hours in summer, and 
8 in winter. It is principally intended for 
aad med by coach makers, japanners, or 



painters, and should be kept at least six 
months before it is used. 

Another Black Japan is made by 
putting into the set. pot 48 lbs. of 
Naples asphaltum ; as soon as it is 
melted, pour in 10 gallons of raw linseed 
oil. Keep a moderate fire, and fuse 
8 lbs. of dark gum anime in the gum 
pot ; mix it with 2 gallons of oil, and 
pour it into the set pot. Afterwai*ds 
fuse 10 lbs. of dark or sea amber in the 
iron pot. When it appears completely 
fused, pour in 2 gallons of hot oil, and 
pour it into the set pot; continue the 
boiling for three houi*s longer, and during 
that time introduce the same quantity 
of driers as before directed : draw out 
the fire, and let it remain until morning ; 
then boil it until it rolls hard ; leave it 
to cool, and afterwards mix with tur- 
pentine. This japan will appear in 
colour like the other ; but when applied 
on work, it will dry more hard, compact 
and glossy, and will not rub down or 
polish so soon as the other, which is 
occasioned by the toughness and dura- 
bility of the amber. 

Pale Amber Varnish. — Fuse 6 lbs. 
of fine-picked, very pale, transparent 
amber in the gum pot, and pour in 2 
gallons of hot clarified oil. Boil it until 
it savings very strong. Mix with 4 
gallons of turpentine. This will be as 
fine as body copal, will work free, and 
flow well upon any work it is applied to ; 
it becomes very hard, is durable, and is 
excellent to mix in copal varnishes, to 
give them a hard and durable quality. 
Amber varnish will always require a 
long time before it is ready for polishing. 

Brunswick Black. Best. — In an iron 
pot, over a slow fire, boil 45 lbs. of 
foreign asphaltum for at least 6 hours, 
and during the same time boil in another 
iron pot 6 gallons of oil which has been 
previously boiled ; during the boiling of 
the 6 gallons introduce 6 lbs. of litharge 
gradually, and boil until it feels stringy 
between the fingers ; then ladle it into 
the pot containing the boiling asphaltum. 
Let both boil until, upon trial, it will 
roll into hard pills ; then cool, and mix 
with 25 gallons of turpentine, or until it 
is of a proper consistenfiA« 
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Common. — Put 28 lbs. of common black 
pitch, and 28 lbs. of common asphaltum 
made from gas tar, into an iron pot, boil 
both for 8 or 10 hours, which will 
evaporate the gas and moi^ure ; let it 
stand all night, and early next morning, 
as soon as it boils, put in 8 gallons of 
boiled oil ; then introduce gradually 
10 lbs. of red-lead and 10 lbs. of litharge, 
and boil for 3 houi*s, or until it will roll 
very hard. When ready for mixmg, in- 
troduce 20 gallons of turpentine, until 
of a proper consistence. This is intended 
for engineers, founders, or ironmongers ; 
it will dry in half an hour, or less, if 
properly boiled. 

Ironwork Black. — Put 48 lbs. of 
foreign asphaltum into an iron pot, and 
boil for 4 hours ; during the first 2 hours 
mtroduce 7 lbs. of red-lead, 7 lbs. of 
litharge, 3 lbs. of dried copperas, and 
10 gallons of boiled oil ; add one 8-lb. run 
of dark gum, with 2 gallons of hot oil. 
After pouring the oil and gum continue 
the boiling 2 hours, or until it will roll 
into hard pills, like japan. When cool, 
thin it off with 30 gallons of turpentine, 
or until it is of a proper consistence. 

Varnish for Prints, Engravings, 
OR Maps. — 1. A piece of plate glass is 
heated, and, while yet warm, a little 
wax rubbed over it ; water is then poured 
over the plate, and the moistened picture 
laid thereon and pressed closely down by 
means of a piece of filtering paper. When 
dry, the picture is removed, and will be 
found to possess a surface of great bril- 
liancy, which is not injured by the pro- 
cess of mounting. 2. Boil Chio turpen- 
tine till brittle, powder, and dissolve m 
oil of turpentine. 3. Canada balsam and 
clear white resin, of each 6 oz., oil of 
turpentine 1 quart ; dissolve. 4. Digest 
gum sandarach, 20 parts ; gum mastic, 
8 ; camphor, 1 ; with alcohol, 48. The 
map or engravmg must previously re- 
ceive one or two coats of gelatine. 

To Varnish Paper or Cardwork. 
—1. Boil clear parchment cuttings in 
water in a clean glazed pipkin till they 
produce a very clear size, strain it and 
keep it for use. Give any work two coats 
of the above size, passing quickly over 
the work not to disturb the colours; 



varnish with a paper Tarnish. 2. Dis- 
solve 1 oz. of the best isinglass in about 
a pint of water, by simmering it over the 
fire ; strain it through fine muslin, and 
keep it for use. Try the size on a piece 
of paper moderately warm ; if it glistens, 
it is too thick, add more water; if it 
soaks into the paper, it is too thin, add 
or diminish the isinglass till it merely 
dulls the surface ; then give the paper 
two or three coats, letting it dry between 
each, being careful (particularly in the 
first coat) to bear veiy lightly on the 
brush, which should be a flat tin camel- 
hair. The size should flow freely from 
the brush, otherwise the paper, if a 
drawing, may be damaged. Then take 
the best mastic varnish, and with it give 
at least three coats. 

Varnish for Coloured Drawings. 
— Canada balsam, 1 oz. ; spirits of tur- 
pentine, 2 oz. Mix them together. Be- 
fore this composition is applied, the 
drawing or print should be sized with a 
solution of isinglass in water, and when 
dry apply the varnish with a camel- 
hair brush. 

Varnish for Paintings and Pic- 
TURFA — 1. Honey, 1 pint; the whites 
of 24 fresh eggs; 1 oz. of isinglass, 
20 grs. of hydrate of potassium, ^ oz. 
common salt ; mix together over a gentle 
heat of 80° or 90° Fahr. ; be careful not 
to let the mixture remain long enough to 
coagulate the albumen of the eggs ; stir 
the mixture thoroughly, then bottle. 
Take one tablespoonful of the varnish 
and add to it half a tablespoonful of good 
oil of turpentine, then spread on the pic- 
ture as soon as mixed. 2. Digest at a 
slow heat gum sandarach, 2 parts ; gum 
mastic, 4 ; balsam capivi, 2 ; white 
turpentine, 3 ; with spirits of turpentine, 
4 ; and alcohol 50-56 parts. 3. Boil 5 
parts bitter apple, freed from the seeds 
and cut, with rain-water 50 parts, down 
to one-half. Strain and dissolve in the 
liquor gum arabic, 8 parts ; rock candy, 
4 ; and add 1 of alcohol. Let it stand 
for some days, and filter. 4. Pure linseed 
oil, to which a small quantity of sugar 
of lead, ground fine, has been added. 5. 
Take equal quantities of linseed oil and 
oil of turpentine, thickcu by exposure to 
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the sun and air until it becomes resinous 
and half evaporated, then add a portion 
of mel ted beeswax. Varnishing pictures 
should always be performed in fair 
weather, and out of any current of cold 
or damp air. 

Photographers' Negative Varnish. 
— Gum juniper, 2 drachms 8 grains ; 
gum frankincense, 1 drachm 10 grains ; 
alcohol, 4 oz. Filter through paper 
and use the clear solution. 

Transfer Varnish, for Diaplianie, 
Engravings, ^c, — 1. Pale Canada balsam 
ind rectified oil of turpentine equal parts. 
2.. Mastic in tears and sandarach, each 
4oz. ; rectified spirit, 1^ pint; dissolve, 
and add pale Canada balsam ^ pint. 
Melt the balsam with a gentle heat, mix 
with the other ingredients and agitate 
violently. No. 1 is also termed Crystal 
Varnish, 

Gold Varnish. — Digest shellac, 16 
parts ; gum sandamch and mastic, of 
each 3 ; crocus, 1 ; gum gamboge, 2 ; 
all bruised, with alcohol, 144. Or, digest 
seed-lac, sandarach, mastic, of each 8 
parts ; gamboge, 2 ; dragon's blood, 1 ; 
white turpentine, 6 ; turmeric, 4 ; 
bruised, with alcohol, 120. 

Varnish for Gilt Articles. — Gum- 
lac, 125 parts ; gamboge, 125 ; dragon's 
blood, 125; annatto, 125; saffron, 32. 
Dissolve each resin in 1000 parts by 
measure, of absolute alcohol ; two sepa- 
rate mixtures must be made with the 
dragon's blood and annatto, in 1000 
parts of such alcohol ; and a proper 
proportion of each should be added with 
the gamboge to the varnish, according 
to the shade of colour required. 

Black Leather Varnish. — 1. Dur- 
able leather yai*nish is composed of boiled 
linseed oil, m which a diier, such as 
litharge, has been boiled. It is coloured 
with lampblack. This varnish is used 
for making enamelled leather. 2. Digest 
shellac, 12 parts ; white turpentine, 5 ; 
gum sandarach, 2 ; lampblack, 1 ; with 
spirits of turpentine, 4 ; alcohol, 96. 

White Varnish. — 1. Tender copal, 
H oz. ; camphor, 1 oz. ; alcohol of 95 
per cent., 1 quart. Dissolve, then add 
mastic, 2 oz. ; Venice turpentine, 1 oz. 
Dbwlre and strain. Very white, drying, 



and ciipable of being polished when hard. 
Used for toys. 2. Sandarach, 8 oz. ; 
mastic, 2 oz. ; Canada balsam, 4 oz. ; 
alcohol, 1 quart. Rectified spirits of 
wine, 1 quart ; gum sandarach, 10 oz. , 
gum mastic, 2 oz. ; gum anime, ^ oz. 
Dissolve in a clean can, with gentle 
heat. Agitate well when the gums 
are dissolved; strain through a lawn 
sieve. 

Table Varnish. — 1. Oil of turpentine, 
1 lb. ; beeswax, 2 oz. ; colophony, 1 
drachm. 2. Dammar resin, 1 lb. ; spirits 
of turpentine, 2 lbs.; camphor, 200 
grains. Digest the mixture for twenty- 
four houi^s. The decanted portion is fit 
for immediate use. 

To Varnish Furniture. — Fii-st make 
the work quite clean; then fill up all 
knots or blemishes with cement of the 
same colour ; see that the brush is clean, 
and free from loose hairs ; then dip the 
brush in the varnish, stroke it along the 
wire raised across the top of the varnish 
pot, and give the work a thin and regular 
coat; soon after that another, and an- 
other, always taking care not to pass the 
brush twice in the same place; let it 
stand to dry in a moderately warm place, 
that the varnish may not chill. When 
the work has had about six or seven 
coats, let it get quite hard (which prove 
by pressing the knuckles on it; if it 
leaves a mark, it is not hard enough); 
then with the first three fingers of the 
hand rub the varnish till it chafes, and 
proceed over that part of the work in- 
tended to be polished, in order to take 
out all the streaks or partial lumps 
made by the brush ; then give it another 
coat, and let it stand a day or two to 
harden. 

Varnishes for Furniture. — 1. 
Shellac, 1^ lb. ; naphtha, 1 gallon ; dis- 
solve, and it is ready without filtering. 
2. Shellac, 12 oz. ; copal, 3 oz. (or an 
equivalent of varnish) ; dissolve in 1 
gallon of naphtha. 3. Shellac, 1} lb. ; 
seed-lac and sandarach, each 4 oz. ; mas- 
tic, 2 oz. ; rectified spirit, 1 gallon ; dis- 
solve. 4. Shellac, 2 lbs. ; benzoin, 4 oz. ; 
spirit, 1 gallon. 5. Shellac, 10 oz. ; 
secd-lac, sandarach, and copal varnish^ 
of wicVi ^ ox.\ Xw'Qi.wa^^ ^t^S 'WW^Si^^ 
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1 gallon. T9 darken, benzoin and dra- 
gon's blood are used, turmeric and other 
colouring matters are also added; and 
to make it lighter it is necessary to use 
bleached lac, though some endeavour to 
give this effect by adding oxalic acid to 
the ingredients ; it, like gum arable, is 
msoluble in good spirit or naphtha. For 
all ordinary purposes the nrst form b 
best and least troublescme, while its ap- 
pearance IS equal to any other. 

Cheap Oak Varnish. — Clear pale 
rosin, 3^^ lbs. ; oil of turpentine, 1 gallon ; 
dissolve. It may be coloured darker by 
atlding a little fine lampblack. 

Mahogany Varnish. — ^Put in a bottle 

2 oz. gum sandarach, 1 oz. shellac, ^ oz. 
gum bengamin, 1 oz. Venice turpentine, 
and a pint of spirits of wine. Colour 
red, with dragon's blood, or yellow with 
saffiron. Stand in a warm spot till gum 
dissolves, when strain for use. 

White Furniture Varnish. — White 
wax, 6 oz. ; oil of turpentine, 1 pint ; 
dissolve by a gentle heat. Or white wax, 
6 parts ; petroleum, 48 ; applied to 
the work while warm, allowed to cool, 
then polished by rubbing with a coarse 
cloth. 

Dark Varnish for Light Wood- 
work. — ^Pound up and digest shellac, 
IG parts ; gum sandarach, 32 ; gum 
mastic, 8 ; gum elemi, 8 ; dragon's 
blood, 4 ; annatto, 1, with white turpen- 
tine, 16 ; and alcohol, 256. Dilute with 
alcohol if required. 

Varnish for Violins. — Coarsely- 
powdered copal and glass, each 4 oz. ; 
alcohol, 64 0. p. 1 pint ; camphor, ^ oz. ; 
heat the mixture with frequent stirring 
m a water bath, so that the bubbles may 
be counted as they rise, until solution is 
complete, and when cold decant the clear 
portion. When oil varnish is used it is 
made as for Artists* Virgin Copal, 

Varnish for Wood which Resists 
Boiling Water. — ^Linseed oil, IJ lb.; 
amber, 1 lb. ; litharge pulverized, 5 oz. ; 
white-lead pulverized, 5 oz. ; minium, 
5 oz. Boil the linseed oil in an untinned 
copper vessel, and suspend in it the 
litharge and the minium in a small b<ig, 
which must not touch the bottom of the 
resse], Contmne the ebullition until the 



oil has acquired a deep brown colour ; 
then take out the bag and put m a clove 
of garlick ; this is to be repeated 7 or 8 
times, the ebullition being always con- 
tinued. Before the amber is added to 
the oil, it is to be mixed with 2 oz. ot 
linseed oil, and melted over a fire that is 
well kept up. When the mass is fluid, 
it is to be poured into the linseed oil ; 
this mixture is to be boiled and stirred 
continually for 2 or 3 minutes; after- 
wards filter the mixture, and preserve it 
in bottles tightly corked. When this 
varnish is used, the wood must be pre- 
viously well polished, and covered with 
a thin coat of soot and spirits of turpen- 
tine. When this coat is dry, some of the 
varnish may be applied, which should be 
distributed equally on every part with a 
small flne sponge. This operation is to 
be repeated 4 times, being always careful 
that each coat be well dried flrst. After 
the last coat of varnish, the wood mutt 
be dried in an oven, and afterwards 
polished. 

Wainscot Varnish. — Gum anime, 8 
lbs. ; clarified linseed oil, 3 gallons ; 
litharge, \ lb. ; acetate of lead, ^ lb. ; 
sulphate of copper, \ lb. These materials 
must be carefully but thoroughly boiled 
together until the mixture becomes quite 
stringy, and then 5^ gallons of heated 
turpentine stirred in. It can be easily 
deepened in colour by the addition of a 
little gold size. 

Brown Hard Spirit Varnish. — 1. 
Sandarach, 4 oz. ; pale seed-lac, 2 oz. ; 
elemi, 1 oz. ; alcohol, 1 quart ; digest 
with agitation till dissolved, then add 
Venice turpentine, 2 oz. 2. Gum san- 
darach, 3 lbs. ; shellac, 2 lbs. ; rectified 
spirit (65 over proof), 2 gallons; dis- 
solve, add turpentine varnish, 1 quart ; 
agitate well and strain. Very fine, 3. 
Secd-lac and yellow resin, of each 1^ lb. ; 
rectified spirit, 2 gallons. 4. Gum juni- 
per, 6 oz. ; shellac, 6 oz. ; salt of tar- 
tar, } oz. ; Venice turpentine, 1^ oz., 
and 4 pints of spirits of wine mixed 
together. 

Turpentine Varnish. — ^To 1 pint of 
spirits of turpentine add 10 oz. clear 
resin pounded ; put it in a tin can on a 
stove, and let it boil for half an hour. 
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When the resin is all dissolved, let it 
oool, and it is ready for use. 

White Hard Spibit Varnish. — 1. 
Gum sandai'ach, 1 lb. ; clear turpentine, 
6 oz.; I'ectified spirit (G5 over proof), 

3 pints ; dissolve. 2. JMastic, in tears, 2 
oz. ; sandarach, 8 oz. ; gum elemi, 1 oz. ; 
Chio turpentine, 4 oz. ; rectified spirit 
(65 over proof), 1 quart. Used on 
metals ; polishes well. 3. Gum mastic, 

4 oz. ; gum juniper, ^ lb.; turpentine, 

1 oz. ; spirits of wine, 4 pints ; mix to- 
gether. 

Mastic Varnish. — 1 pmt spirits of 
tur])entine, and 10 oz. of the clearest 
gum mastic. Set it in a sand bath till 
it is all dissolved, then strain it through 
a fine sieve, and it is ready for use ; if 
too thick, thin with spirit of turpen- 
tine. 

Soft Brilliant Varnish. — Sanda- 
rach, 6 oz. ; elemi (genuine), 4 oz. ; 
anime, 1 oz. ; camphor, J oz. ; rectified 
spirit, 1 quart ; as before. 

Seaung-wax Varnish. — Dissolve 
sealing wax in spirits of wine, and apply 
the solution (well shaken up) with a 
soft brush; the spirits of wine will 
evaporate, leaving an even coating of 
sealing wax. 

Etching Varnished. — White wax, 

2 oz. ; black and Burgundy pitch, of 
each ^ oz. ; melt together ; add by degrees 
powdered asphaltum 2 oz., and boil till 
a drop taken out on a plate will break 
when cold by being bent double two or 
three times between the fingers ; it must 
Uien be poured into warm water and 
made into small bails for use. 

Blard. — Linseed oil and mastic, of each 
4 oz. ; melt together. 

Soft. — Soft linseed oil, 4 oz.; gum 
benzoin and white wax, of each ^ oz. ; 
boil to two-thirds. 

Linseed-oil Varnish. — ^Boil linseed 
oil, 60 parts, with litharge, 2 parts/and 
white vitriol, 1 part, each finely pow- 
dered, until all water is evaporated. 
Then set by. Or, rub up borate of man- 
ganese, 4 parts, with some of the oil, 
then add linseed oil, 3000 parts, and heat 
to boiling. 

Bookbinders' Varnish. — 1. 6 oz. 
mastic, in drops ; 3 oz. coarsely-pounded 



glass, separated from the dust by a sieve ; 
32 oz. spirits of wine of 40°. Place the 
ingredients in a sand bath over a fire, 
and let them boil, stirring them well. 
When thoroughly mixed introduce 3 oz. 
spirits of tui'pentine, boil for half an hour, 
remove from the fire, cool, and strain 
through cotton cloth. 2. 3 pints of 
spirits of wine of 40° ; 8 oz. sandarach ^ 
2 oz. mastic, in drops ; 8 oz. shellac 
and 2 oz. Venice turpentine. Prepare 
as for No. 1. Apply lightly on the ibook 
with a piece of cotton wool, a small 
sponge, or a brush. 

Varnish for Waterproof Goods. — 
Let a \ lb. of india-rubber, in small 
pieces, soften in ^ lb. of oil of turpentine, 
then add 2 lbs. of boiled oil, and boil for 
2 hours over a slow fire. When dis- 
solved, add 6 lbs. of boiled linseed oil, 
and 1 lb. of litharge, and boil until 
an even liquid is obtained. Applied 
warm. 

Common Varnish. — Digest shellac, 
1 part ; with alcohol 7 or 8 parts. 

Colourless Varnish, toith Shellac, — 
Dissolve 2^ oz. of shellac in a pint of 
rectified spirits of wine ; boil for a few 
minutes with 5 oz. of well-burnt and 
recently - heated animal charcoal. A 
small portion of the solution should then 
be filtered, and if not colourless, more 
charcoal added; when A\ the colour is 
removed press the liquor through a piece 
of silk, and afterwards filter through fine 
blotting paper. This kind of varnish 
should be used in a room at 60° Fahr., 
perfectly free from the least dust. It 
dries in a few minutes, and is not liable 
afterwards to chill or bloom. It is par- 
ticularly applicable to drawings and 
prints that have been sized, and may be 
advantageously used npon oil paintings 
which are thoroughly hard and dry, as 
it brings out the colours with the puicst 
effect. ' 

Copal Varnish (Spirit), — 1. Melt 
in an iron pan at a slow heat, copal 
gum, powdered, 8 parts, and add balsam 
capivi, previously warmed, 2 parts. 
Then remove from the fire, and add 
spirits of turpentine, also warmed before- 
hand, 10 parts, to give the necessary 
consistence. Gum copal is made mone 
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soluble in spirits of turpentine by melt- 
ing the powdered crude gum, and allow- 
ing it to stand for some time loosely 
covered. 2. Pounded copal, 24 parts; 
spirits of turpentine, 40; camphor, 1. 
3. Copal in powder, 16 parts ; camphor, 
2; oil of lavender, 90. Dissolve the 
camphor in the oil, heat the latter, and 
stir in the copal m successive portions 
until complete solution takes place. 
Thin with sufficient turpentine to make 
it of proper consistence. 4. Coarsely- 
powdered copal and glass, of each 4 oz. ; 
alcohol of 90 per cent., L pint; cam- 
phor, } oz. ; heat it in a water bath 
so that the bubbles may be counted as 
they rise, observing frequently to stir 
the mixture; when cold decant the 
clear. Used for pictures. 5. Copal 
melted and dropped into water, 3 oz. ; 
gum sandarach, 6 oz. ; mastic and Chio 
turpentine, of each 2^ oz.; powdered 
glass, 4 oz. ; alcohol of 85 per cent., 

1 quart ; dissolve by a gentle heat. Used 
for metal, chairs, &c 

White Copal Varnish. — 4 oz. copal, 
} oz. camphor, 3 oz. white drying oil, 

2 oz. essential oil of turpentine. Reduce 
the copal to powder, mix the camphor 
ind. drying oil, then heat it on a slow 
fire, and add the oil of turpentine, and 
strain. 

Black Varnish for Straw Hats. — 
Best black sealing wax ^ oz. ; rectified 
spirits of wints, 2 oz. ; powder the sealing 
wax, and put it with the spirits of wine 
into a phial ; digest them in a sand bath, 
or near a fire till the wax is dissolved ; 
lay on warm with a fine soft hair-brush 
before a fire or in the sun. 

Dammar Varnish. — Gum dammar, 
10 parts ; gum sandarach, 5 ; gum mas- 
tic, 1. Digest at a low heat, occasionally 
shaking, with spirits of turpentine, 20 
parts. Add spirits of turpentine until 
of the consistence of syrup. 

Varnish for Glass. — Pulverize a 
quantity of gum adragant, and let it 
dissolve for 24 hours in the white of 
eggs, well beat up ; then rub it gently 
on the glass with a soft brush. 

Varnish for Polished Metal. — 
1. Take bleached shella(^ pounded in a 
mortar; place the bruised fragments 



into a bottle of alcohol until some shel- 
lac remains undissolved; agitate tne 
bottle and contents frequently, and let 
the whole stand till clear ; pour off the 
clear fluid. This forms the varnish. 
Warm the metal surface, and coat with 
a camel-hair brush. If not perfectly 
transparent, warm the varnished surface 
before a fire or in an oven until it be- 
comes clear. Common oi*ange shellac 
answers equally well, and for large sur- 
faces even better, as it is more soluble 
than the bleached variety, and coats more 
perfectly, but care must be taken not to 
use the varnish insufficiently diluted. 
2. Digest 1 part of bruised copal in 2 
parts of absolute alcohol; but as this 
varnish dries too quickly it b preferable 
to take 1 part of copal, 1 part of oil of 
rosemary, and 2 or 3 parts of absolute 
alcohol. This gives a clear varnish ;is 
limpid as water. It should be applied 
hot, and when dry it will be found hard 
and durable. 3. Mix equal quantities 
of Canada balsam with very clear spirits 
of turpentine, until the whole is of the 
consistency of ordinary varnish, which 
can be detei*mine4 by constantly shaking 
and allowing to settle. This may be 
applied without warming the varnish or 
the metal. 

Varnish for Silver. — Gum eleim, 
30 parts; white amber, 45; charcoal, 
30 ; spirits of turpentme, 375. Used m 
a heated state ; the metal to which it is 
to be applied being also heated. 

Varnish for Iron and Steel. — 
Dissolve 10 parts of clear grains of 
mastic, 5 camphor, 15 sandarach, and 
5 of elemi, in a sufficient quantity of 
alcohol, and apply without heat. 

Varnish for Backing Positives. — 
Spirits of turpentine, 6 oz. ; asphaltuni, 
2 oz. ; white wax, 2 scruples ; lamp- 
black, 1^ scruple. Dissolve in a warm 
place, and filter through flannel. 

Removino Varnish from Prints. — 
1. Begin at the corner of the print by 
rubbing up the varnish with the fingers : 
a fine white dust will be produced, which 
is the dry old varnish ; proceed all over 
the print and wipe o^ this white dust 
with a rag. Repeat until the print lias 
lost most or all of the old varnish. Now 
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stram the print on a drawing boai*d, size 
with weak* parchment size ; when dry 
size again with the same size ; use the 
size half chilled ; when perfectly dry 
apply mastic or other varnish. 2. Lay 
blotting paper on the print, and saturate 
with pure spirit, which will dissolve and 
the blotting paper absorb the varnish. 
Change the blotting paper, and repevt as 
often as may be needful. 

India-rubber Varnhh. — 1. 2 oz. 
india-rubber finely divided, placed in a 
phial and digested in a sand bath, with 
^ lb. of camphene, and \ oz. of naphtha. 
When dissolved add 1 oz. of copal var- 
nish, which renders it more durable. 2. 
Digest in a wide-mouthed glass bottle 
2 oz. of india-i*ubber in shavings, with 
1 lb. of oil of turpentine, during two 
daySf without shaking, then stir up with 
a wooden spatula. Add another lb. of 
oil of turpentine, and digest, with fre- 
quent agitation, until all is dissolved. 
Mix 1^ lb. of this solution with 2 lbs. of 
white copal-oil varnish, and 1^ lb. of 
boiled linseed oil ; shake and digest in a 
sand bath until they have united into a 
good varnish. 3. 4 oz. india-rubber in 
fine shavings dissolved in a covered jar 
by means of a sand bath, in 2 lbs. of 
crude benzole, and then mixed with 4 lbs. 
of/hot linsccd-oil varnish and ^ lb. of oil 
of turpentine. Dries well. 

Varnish for Gas Balloons. — ^Take 
india-rubber and dissolve it in 5 times 
its weight of spirits of turpentine, keep- 
ing them some time together, then boil 
gently 1 part of this solution with 8 
parts of boiled linseed oil for a few mi- 
nutes, strain and set aside to cool. It 
must be applied wai*m. 

Varnish Brushes. — All varnish 
brushes ought to be made of long white 
hairs of the best quality, and, for the 
general pui*poses of varnishing, have a 
good regular spring, with about one- 
fourth or fifth part worn off, flat, sharp, 
and thin at the point, so as to lay on the 
varnish smoothly and regularly. As 
the beauty of varnishing depends in a 
great measure on the brush as well as 
the manner of laying it on, great care if 
also necessary that no oil brush be put 
into vainish ; therefore, all brushos worn 



down in oil colour, and intended to be 
put into varnish, ought previously to be 
well washed in turpentine, squeezed and 
dried with a clean linen rag, or well 
washed with soap and hot water, rinsed 
in clean warm water, and made perfectly 
dry. The best method of keeping oil- 
varnish brushes, when not in use, is to 
bore a hole through the handle and put 
a wire skewer through it, and so sus* 
pend the brush, in a narrow tin pot con- 
taining varnish of the same sort as it was 
last in, taking care that the varnish in the 
pot covers the hairs of the brush up to 
the binding, and no higher. Brushes so 
kept are always straight, clean, pliable, 
and in good order ; whereas varnisn 
brushes kept in turpentine become hard 
and harsh, and however well stroked or 
rubbed out, there will still repiain tur- 
pentine enough to work out by degi'ees, 
and spoil the varnishing, by causing it to 
run streaky or cloudy. 

Green Transparent Varnish. — 
Grind a small quantity of Chinese blue 
and chromate of potash together, and 
mix them thoroughly in common copal 
varnish thinned with turpentine. The 
blue and the chromate must be ground 
to an impalpable powder, and the tone 
of colour varied with the amount of 
each ingredient used. A yellow-green 
requires about twice the quantity of the 
chromate of potash to that of the Chinese 
blue. 

Golden Varnish, --^^^ulverize 1 
drachm of saffron and f drachm of 
dragon's blood, and put them into 1 
pint spirits of wine. Add 2 oz. of gum 
shellac and 2 drachma of socotrine 
aloes. Dissolve the whole by gentle heat. 
Yellow pamted work varnished with this 
mixture will appear almost equal to 
gold. 

Gutta-percha Varnish. — Clean a 
quarter of a pound of gutta-percha in 
warm water from adhering impurities, 
dry well, dissolve in 1 lb. of rectified 
resin oil, and add 2 lbs. of linseed-oil var- 
nish, boiling hot. 

Choosing Gums and Spirits. — 
In purchasing gum, examine it, and see 
that it consists, for the most part, of 
clear trmsparent lumps^ without & mw- 
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ture of dirt ; select the clearest and 
lightest pieces for the most particular 
kinds of yarnish, reserving the others, 
when separated from extraneous matter, 
for the coar'^r varnishes. In choosing 
spirits of wme, the most simple test is to 
pour a small quantity into a cup, set it 
on fire, and dip a finger into the blazing 
liquid ; if it burns quickly out, without 
burning the finger, it is good ; but if it 
is long in burning, and leaves any damp- 
ness remaining on the finger, it is mixed 
with inferior spirit ; it may bo also com- 
pared with other spirit, by comparing 
the weight of equal quantities, the light- 
est is the best. The goodness of spirits of 
turpentme may be likewise ascei*taincd 
by weighing it, and by noticing the de- 
gree of inflammability it possesses; the 
most inflammable is the best; and a 
person much in the habit of using it will 
tell by the smell its good or bad quali- 
ties ; for good turpentine has a pungent 
smell, the bad a very disagreeable one, 
and not so powerful. 

Lac-water Varnish. — Pale shel- 
lac, 5 oz. ; borax, 1 oz. ; water, 1 pint. 
Digest at nearly the boiling point till 
dissolved, then strain. An excellent ve- 
hicle for water coloui's, inks, &c., and a 
varnish for prints is made thus of bleached 
lac. When dry, it is transparent and 
waterproof. 

To Bleach Lac. — ^Dissolve shel- 
lac in a lye of pearlash by boiling ; filter, 
pass chlorine through it in excess, wash 
and precipitate ; afterwards melt it into 
sticKS. This makes an excellent varnish 
with spirits of wine ; its colour also ren- 
ders it good for white and delicate- 
coloured sealing wax. 

Lacquering. — ^This is done in two 
ways, called cold lacquering and hot lac- 
quering. By the former, a little lacquer 
being taken on a common camel-hair 
varnish brush, is laid carefully and evenly 
over the work, which is then placed in 
an oven or on a hot stove ; the heat from 
this continued only a minute or two is 
sutllcient to set the lacquer, and the work 
is finished. Care must be taken not to 
have the work too hot so as to bom the 
lacquer, nor yet too cold, for in this ca^ie 
tJ>e lacquer will not be thoroughly set. 



By the second method, the work is heated 
first to about the heat of a flat iron as 
used by the laundress, and the lacquer 
quickly brushed over it in this state, the 
work being subjected to the oven for a 
minute afterwai*ds or not, according to 
the pleasure and judgment of the lac- 
quei*er. The article, if very small, will 
require this, because it will have parted 
with most of its heat in laying on of the 
lacquer ; if heavy, it will retain sufficient 
to perfect the process. The greatest dif- 
ficulty is to know the exact degree of 
heat, and this knowledge cannot be at« 
tained except by expeiience, so different 
is the nutui*e of the matei'ials, the quality 
of different lacquers, and the efiect to be 
pi*oduced. 

To Prepare Brass for Lacquer- 
ilffG. — ^As the object of lacquering is not 
to give a brilliancy, but to preserve one 
already obtained, it will be evident that 
in the preparation of anything the 
brighter surface obtained the better. 
Some goods are turned in the lathe, and 
then polished; sometimes, as in philo- 
sophical instruments, burnished also; 
this makes them sufficiently bright. 
Other goods, as, for example, such as 
have chased surfaces, and cannot there- 
fore be turned with a cutting tool, are 
held against a scratch brush or brush of 
wire, which is fix^ to the lathe like a 
chuck, and is made to revolve rapidly. 
This removes all aspenties and rondel's 
the surface fit to receive the lacquer. A 
third and more common process is, after 
the siu'face is got by other means as clear 
as possible, to put the goods into pickle, 
that is, into aquafortis and water, and 
leave them there for some hours, accord- 
ing to circumstances. The acid eats 
away the outer coat, leaving a bright 
surface beneath. The goods are now put 
into hot saw-dust, and shaken about to 
dry and clean them, when they will be 
ready for lacquering. A very convenient 
plan for keeping the saw-dust warm and 
dry is to place it in an iron box, under 
which a number of gas-jets are kept 
lighted. See Brightening and Colouring 
Brass, p. 16. 

Re-lacquerinq Brasswork. — ^Afler 
taking the work to pieces, and carefully 
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removing all iron screws and pins, boil 
c^ the old lacquer in a lye made by mix- 
ing ^ lb. of potash with 1 gallon of 
water. Allow the work to remain in 
this lye about twenty minutes ; then 
plunge into clean cold water, when the 
whole of the old lacquer will be found to 
have been removed. The next process is 
to dip the work in aquafoi*tis, or dipping 
acid ; and the greater the specific gravity 
of this the better, particularly for old 
work. The lai'ger pieces are dipped by 
means of a pair of brass tongs, and the 
smaller ones by twisting them on copper 
wii*e. When they have remained in the 
acid long enough to become quite bright 
and clean, plunge them quickly into 
clean cold water ; it is best to have two 
or three vessels of water, rinsing the 
work in all of them. When the work 
comes out of the last supply of water, it 
is transferred to the saw-dust box, and 
when dry is ready for lacquering. 

Lacquer for Brass. — 1. Seed-lac, 
dragon's blood, annatto, and gamboge, 
of each 4 oz. ; saffron, 1 oz. ; spirits 
of wine, 10 pints. 2. Turmeric, 1 lb. ; 
annatto^ 2 oz. ; shellac and gum juniper, 
of each 12 oz. ; spirits of wine, 12 oz. 
3. Seed-lac, 6 oz. ; dragon's blood, 40 grs. ; 
amber or copal (ground on porphyry), 
2 oz. ; extract of red sandalwood, 30 grs. ; 
oriental saffron, 36 grs. ; pulverized glass, 
4 oz. ; purest alcohol, 40 oz. 4. Seed- 
lac, 3 oz. ; amber and gamboge, of each 
2 oz. ; extract .of red sanders, ^ dr. ; 
dragon's blood, 1 dr. ; saffron, J dr. ; 
spirits of wine, 2 pints 4 oz. 5. Tur- 
meric, 6 drs. ; saffron, 15 gi*s. ; spirits of 
wine, 1 pint 4 oz. ; di*aw the tincture, 
add gamboge 6 drs. ; gum sandnrach and 
gum elemi, each 2 oz. ; dragon's blood 
and seed-lac, of each 1 oz. 6. Put into 
a pint of alcohol, 1 oz. of turmeric pow- 
der, 2 drs. of annatto, and 2 drs. of saf- 
fron; agitate daring 7 days, and filter 
into a clean bottle. Now add 3 oz. of 
clean seed-lac, and agitate the bottle 
every day for 14 days. 7. J oz. gamboge, 
\h oz. aloes, 8 oz. fine shellac, 1 gallon 
spirits of wine. 

Pale Xacquer. — 1 gallon of methy- 
lated spirits of wine, 5 oz. of shellac, 
4 oz. of gum sandarach, and 1 oz. of gum 



elemi ; mix in a tin flask and expose to a 
gentle heat for a day or two, then strain 
off, and add ^ gallon of spirit to the sedi- 
ment, and treat as before. 

Green Lacquer. — ^Add to the pale 
lacquer when mixing, 6 oz. of turmeric, 
and 1 oz. of gum gamboge. 

Pale Gold Lacquer. — 1 gallon of 
methylated spirits of wine, 10 oz. of seed- 
lac bruised, and ^oz. ofred sanders; dis- 
solve and strain. 

Lacquer for Tin.— Put 3 oz. of seed- 
lac, 2 drs. of dragon's blood, and 1 oz. of 
tui*meric powder, into a pint of well rec- 
tified spirits. Let the whole remain for 
14 days, but during that time agitate 
the bottle once a day at least. When 
properly combined, strain the liquid 
through muslin. It is brushed over tin- 
ware which is intended to imitate brass. 

Lacquer for Philosophical Instru- 
ments. — ^Take f oz. of gum gutt«e (or 
gamboge), 2 oz. of gum sandarach, 2 oz. 
of gum elemi, 1 oz. of dragon's blood, 1 oz. 
of seed-lac, 2 grs. of oriental saffron, and 
20 oz. of pure alcohol. The tincture of 
saffron is obtained by infusing in alcohol 
for twenty-four hours, or exposing to 
the heat of the sun in summer. The 
tincture must be sti*ained through a 
piece of clenn linen cloth, and ought to 
be strongly squeezed. This tincture is 
poured over the dragon's blood, the gum 
elemi, the seed-lac, and the gum guttai, 
all pounded. 

High-coloured Lacquer.— 2 quarts 
spirits of wine, 2^ oz. shellac, 2 oz. gum 
sandarach, ^ oz. gum elemi ; mix and keep 
gently warmed for two or three days ; 
strain, colour with dragon's blood to taste, 
and thin with 1 quart spirits of wine. 

Chinese Lacquer-work. — Chinese 
lacquer-work is done over tin-foil, and 
consists of a mixture of 2 parts of 
copal, and 1 of shellac, melted together. 
When fluid, there are added 2 parts of 
boiled linseed oil ; and, after the vessel 
containing this mixture has been taken 
from the Are, there are gradually added 
10 parts of oil of turpentine. If coloui 
is required, gum gutts (or gambogo), 
dissolved in oil of turpentine, yieldf 
yellow ; and dragon's blood, dissolved in 
the same liquid, yields red. 
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Japanning^. — ^Toprepai*e goods- for 
japanning, they are occasionally coated 
with a priming, for the purpose of filling 
op inequalities, and making smooth the 
surface to be japanned, but commonly 
the priming is omitted, the coloured vnr- 
nish or japan ground being applied im- 
mediately to the substance to be japanned. 
The former is the method practised when 
the surface is very uneven and rough ; 
but when the surface is smooth, as in 
the case of metals or smooth-grained 
wood, it is now always rejected. The 
priming or undercoat makes a saving in 
the quantity of varnish used, but the 
japan coats of varnish and colour are 
liable to be cracked and peeled off by any 
violence, and will not endure so long as 
bodies japanned in the same manner with- 
' out priming. 

To Prepare Work for Japan with 
Priming. — ^Take size of a consistency be- 
tween common double size and glue, 
and mix with as much whiting as will 
give it a good body, so as to hide the 
surface of whatever it is laid upon ; for 
particularly fine work use glovers* or 
parchment size, to which add one quarter 
of isinglass. The work is prepared for 
this priming by being well cleaned, and 
brushed over with hot size, diluted with 
two-thirds water; the priming is then 
laid on with a brush as evenly as pos- 
sible, and lefl to dry. If the surface on 
which the priming is used is tolerably 
even, two coats will be sufficient ; but if 
on trial with a wet rag it will not re- 
ceive a proper water polish, one or more 
coats must be given it. Previous to the 
last coat being laid on, smooth with fine 
glass paper. When the last coat is dry, 
give the water polish by passing over 
every part of it with a fine rag or sponge 
moistened, till the whole appears plain 
and even ; the priming will then be com- 
pleted, and the work ready to receive 
the japan ground. Without priming^ lay 
on two or three coats of varnish com- 
posed of rectified spirits of wine 1 
pint, coarse seed-lac and resin, each 
2 oz. This varnish, like all other 
formed of spirits of wine, must be laid 
on in a warm place, and all dampness 
avoided ; for either cold or moisture 



chills it, and prevents its taking proper 
hold of the substance on which it is laid. 
When the work is thus prepared, the 
proper japan ground must be laid on. 

Japan Grounds. — The proper japan 
grounds are either such as are formed by 
the varnish and colour, where the whole 
is to remain of one simple colour, or by 
the varnish with or without colour, on 
which some painting or other decoration 
is afterwards to be laid. This ground is 
best foi*med of shellac varnish, and the 
colour desired. Any pigments whatever 
may be used with the shellac varnish, 
which will give the tint of the ground, 
and they may be mixed together to form 
any compound colours ; but, with respect 
to such as require peculiar methods for 
producing them of the first degree of 
brightness, we shall particularize them 
below. They should all be ground very 
smooth in spirits of turpentine, and then 
mixed with the varnish. It should be 
spread over the work very carefully and 
even with a camel-hair brush. As 
metals never require the priming of size 
and whiting, the japan ground may be 
applied immediately to them, without 
any other preparation than cleaning. 
Metals receive from three to five coats, 
and between each must be dried in an 
oven heated from 250° to 300°. 

Black Japan Grounds. — 1. Mix shel- 
lac varnish with either ivory-black or 
lampblack ; but the former is preferable. 
These may be always laid on with the 
shellac varnish, and have their upper or 
polishing coats of common seed-lac var- 
nish. 2. A common black japan may be 
made by painting a piece of work with 
drying oil, and putting the work into a 
stove, not too hot, but of such a degree 
as will change the oil black without 
burning it, gradually raising the heat 
and keeping it up for a long time. This 
requires no polishing. 3. Asphaltum, 
i lb. ; melt, then add hot balsam of 
capivi, 1 lb., and when mixed, thin with 
hot oil of tiu'pentine. 4. Grind lamp- 
black very smooth on a marble slab with 
a muller with turpentine, and then add 
copal varnish to the proper consistency. 
5. Asphaltum, 3 oz. ; boiled oil, 4 quarts ; 
burnt umber, 8 oz. Mix by heat, and 
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when cooling thin with turpentine. 6. 
Amber, 12 oz. ; asphaltum, 2 oz. ; fuse 
by heat, add boiled oil } pint, resin 2 oz. ; 
when cooling add 16 oz. oil of turpentine. 

White Japan Grounds. — Flake- 
white, or white-lead, washed and ground 
up with the sixth of its weight of starch, 
and dried ; temper properly for spread- 
ing with mastic varnish. Lay on the 
body to be japanned, then varnish over 
it with 5 or 6 coats of the following 
varnish: — Seed-lac, 2 oz.; gum anime, 
3 oz. ; reduce the gums to a coarse pow- 
der, dissolve in about a quaint of spirits 
of wine, and strain off the clear varnish. 
The se^-lac will give a slight tinge to 
this composition; but it cannot be omitted 
where the varnish is wanted to hv hard, 
though where a softer will answer the 
end the proportion may be diminished, 
and a little crude turpentine added to the 
gum anime to take off the brittlcness. 

Blue Japan Grounds may be formed 
of bright Prussian blue, or of smalt. The 
colour may be mixed with shellac var- 
nish ; but as shellac will somewhat in- 
jure the colour by giving it a yellow 
tinge, where a bright blue is required 
the method directed in the case of white 
grounds must be pursued. 

Red Japan Ground. — ^The base of 
this japan ground must be made up with 
madder lake, ground with oil of tur- 
pentine; this forms the first ground; 
when perfectly dry, a second coat must 
be applied, composed of lake and white 
copal varnish ; and the last with a coat 
composed of a mixture of copal and 
turpentine varnish mixed up with lake. 
Vermilion or carmine can also be used 
for red japan instead of lake. 

Yellow Japan Grounds. — 1. King's 
yellow may be used, and the effect will be 
heightened by dissolving powdered tur- 
m<«ric root in the spiixts of wine, of which 
the upper or polishing coat is made, 
which spirits of wine must be strained 
from off the dregs before the seed-lac is 
added to it to form the varnish. 2. Saf- 
fron, ciome yellow, or turmeric, dissolved 
in spirits of wine, strained, and mixed 
with pure seed-lac varnish. 

Green Japan Grounds may be pro- 
duced by mixing Prussian blue, or dis- 



tilled verdigris, with kingCs yellow and 
a varnish, and the effect will be rendered 
extremely brilliant by laying on a ground 
of gold leaf. 

Orange Japan Grounds may be 
formed by mixing vermilion or red-lead 
with king's yellow or orange lake; or 
red oi*piment will make a brighter orange 
ground than can be produced by any 
mixture. 

Purple Japan Grounds may be 
produced by the mixture of lake or 
vennilion with Prussian blue. They 
may be treated as the rest with respect 
to the varnish. 

Tortoiseshell Japan. — Linseed oil, 
2 pints; umber, \ lb.; boil together 
until the oil becomes very brown and 
thick; strain through a cloth and boil 
again until the composition is about the 
consistence of pitch, when it is fit for 
use. Having prepared this varnish, clean 
well the article that is to be japanned, 
and then lay vermilion, mixed with 
shellac varnish, or with drying oil, di- 
luted with turpentine, very thinly on 
the places intended to imitate the clear 
parts of the tortoiseshell. When the 
vennilion is dry, brush over the whole 
with the above umber varnish diluted 
to a due consistence with turpentine, 
and when it is set and firm it must be 
put into a stove and undergo a strong 
heat for a long time, even two weeks 
will not hurt it. 

Painting Japan-work. — The pre- 
paration of colours for japan-work con- 
sists in bringing them to a due state of 
fineness, by grinding on a stone in oil of 
turpentine. The best varnish for bind- 
ing and preserving the colours is shellac ; 
this, when judiciously managed, gives 
such a fii*mness and hardness to the 
work, that, if it be afterwards further 
secured with a moderately thick coat of 
seed-lac varnish, it will be almost as 
hard and durable as glass. Painting in 
varnish is, however, more tedious than 
in oil or water ; it is therefore now usual 
in japan-work, for the sake of dispatch, 
and m some cases for the ft'eer use of 
the pencil, to lay on the colours with 
japanner^ gold size. The colours are also 
sometimes \isJA on. vn. ^\&. ^«^\Kt.\k>^ 
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the work done in this manner is not so 
durable as that done in vai*nish or oil. 
Water colours are sometimes laid on 
grounds of gold, in the manner of other 
paintings, and look best without any 
varnish over them ; and they are some- 
times so managed as to hare the effect 
of embossed work. The coloura in this 
way of painting ai*e prepared by means 
of isinglass size corrected with honey or 
Ku gar-candy. The body with which the 
embossed work is raised is best formed 
of strong gum water, thickened to a 
proper consistence with bole armenian 
and whiting, in equal parts; which, 
being laid on in the proper figures and 
repaired when dry, may be then painted 
with the intended colours tempered in 
the isinglass size, or in the general man- 
ner with shellac y:\mish. 

Varnishing Japan - work. — The 
finishing process in japanning consists in 
laying on and polishing the outer coats 
of varnish, which are equally necessary, 
whether the jnpan ground is painted or 
not. The pieces of worK to be varnished 
should be placed near the fire, or in a 
wainn room made perfectly dry, and the 
varnish laid on with a flat camel-hair 
bi*ush made for the purpose: the var- 
nishing must be done rapidly, but with 
great care; the same place should not 
be passed twice over in laying on one 
coat if it can possibly be avoided: the 
best way of proceeding is to begin in 
the middle, pass it to the other end, 
taking care that, before each stroke, the 
brush is well supplied with varnish. 
When one coat is dry, another must be 
laid over it in like manner, and this 
must be continued at least five or six 
times. It greatly improves all kinds of 
japan-work to harden the varnish by 
means of heat, which, in every degree 
that it can Jbe applied short of what 
would burn or calcine the matter, tends 
to give it a fimi texture. Where metals 
form the body therefore, a very hot oven 
may be used, and the work may be con- 
tinued in it a considerable time, espe- 
cially if the heat be gradually increased ; 
but where wood or papier mach^ is in 
question, heat must be sparingly used 
after each coat of varmsh. If, on trial, 



thei^e be not a sliflicient thickness of 
varnish to bear the polish without lay- 
ing bare the painting or ground colour 
underneath, more must be laid on. When 
a sufficient number of coats is laid on, 
the work is fit to be polished, which 
must be done, in common cases, by rub- 
bing it with a piece of cloth or felt 
dipped m Tripoli or pumice-stone finely 
powdered. But towards the end of tht; 
rubbing a little oil of any kind should 
be used with the powder, and when the 
work appears sufficiently bright and 
glossy, it should be well rubbed with 
the oil alone to clean it from the pow- 
der and give it a still greater lustre. In 
the case of white grounds, instead of the 
Tripoli fine putty or whiting should be 
used, but they should be washed over 
to prevent the danger of damaging the 
work from any sand or other gritty 
matter that may happen to be mixed 
with them. 

Tunbridge Ware. Body, — The 
articles are usually made of either horse- 
chestnut or sycamore wood, the whiter 
the better, and should be well finished 
off with glass paper; wipe them and 
give them one coat of spirit varnish ; 
this raises the grain; rub down with 
fine glass paper when dry; wipe from 
the dust, and varnish again with white 
hard spirit ramwA, and they are pro- 
perly prepared for painting ; but prints 
or drawings must be put on previous to 
this preparation. In preparing articles 
for ladies to paint on, as they use water 
colours instead of copal coloui*s, omit 
the two coats of spirit varnish, using 
instead a white varnish made of finely- 
powdered flake- white and isinglass size, 
used hot, rubbed down in the same way 
and repeated. 

Painting. — ^The colours used are the 
same as for oil painting, but in a dry 
state; they are to be ground fine in 
turpentine, let dry, and are then fit for 
use ; some of the smooth colours, as ver- 
milion, lampblack, &c., do not require 
grinding in turpentine first. The co- 
lours are mixed on a palette or marble 
slab rather stiff with copal varnish and 
thinned for use with turpentine; they 
require copal varnish enough to mak<> 
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them bind and dry firm and work free, 
but not enough to make them shining 
or sticky. When gilding is wished, use 
japan gold size, bearing in mind that 
any ground colour, imitation wood, &c., 
upon which gold ornaments are to ap- 
pear, must have one coat of spirit Tar- 
nish OTer it before sizing, which is ne- 
cessary also when objects are painted on 
a black or other coloured ground — the 
spirit varnish preventing the ground co- 
lour from working up. CJoloured prints 
or drawings on paper, pasted close and 
tight on the wood, form a pretty centre ; 
they must always be sized with isinglass 
size twice over before they are varnished 
over with the spirit varnish. Have a 
little cup of turpentine by you when 
painting to moisten the camel-hair pen- 
cils, and make them work free ; wash 
them in turpentine, and keep the colours 
from th^air as much as possible. 

Vamishtng, — ^After the article is or- 
namented or painted, it must have a 
square block of wood, according to its 
size, and from 4 to 6 in. long, glued 
slightly on the bottom, to serve as a 
handle in the future process. It must 
then receive from 6 to 8 cosits of white 
hard spirit varnish ; this should occupy 
two days; let it remain the following 
night in the varnish room, that it may 
set gradually, and then remove it to an 
airy place \ the more current of air, 
providing neither damp nor sun can get 
at it, the better; let it remain here 
about a fortnight if you wish your work 
to stand well. When quite hard, the 
varnish will crack all over in very mi- 
ante cracks. 

Rubbing Down, — ^To do this, provide 
yourself with some very finely grated 
chalk, perfectly free from grit, and a 
rubber made of stuff doubled flat five or 
six times round a piece of very stiff 
pasteboard, also a pan of clean water; 
nx the article by the block in a vice, or 
any way convenient, soak the rubber in 
water, then, while wet, cover it with 
the grated chalk dry, and with it rub 
the article to and firo, and afterwards 
oroesways, till the cracks are all re- 
moved and the surface is perfectly flat 
and even, continually dipping tho rubber 



in water, and taking fresh dry chalk, 
but keeping the rubber wet and the 
hands also, to prevent the varnish print- 
ing ; wipe off occasionally with the palm 
of the hand to observe the progress and 
prevent rubbing through. Be careful 
not to touch it with the hands dry, as 
the rubbing softens the varnish ; when 
smooth and even all over, stand by for 
about a week. 

Polishing and Finishing. — ^This is done 
in the same way as the rubbing down with 
dry chalk and water, only using a wool- 
len cloth rubber instead of the stuff one, 
and less chalk ; and the finishing or 
smoothing is done with the palm of the 
hand wet, without any rubber at all. 
When the required polish or brightness 
is obtained, which takes but very little 
time, as it is supposed to be perfectly 
flat, smooth, and even, from the rubbing 
down, and the polishing is only to give 
a brightness to the sui*face by a delicate 
and vei*y slight friction on the varnish, 
now thoroughly hard and even. Stand 
it by till the next day, then knock off 
the block, scrape any of the unvarnished 
parts where the chalk and water may 
have soaked in. Line the inside with silk, 
satin, velvet, tm-foil, or pftper, according 
to the nature of the article ; then oil all 
over the polished parts with a piece of 
flsumel soaked in Florence oil ; clean and 
finish off with a very soft cotton or silk 
duster and common flour ; dry, and if well 
done, it will look almost like plate glass. 

Carriage Japan. — 40 gallons raw 
linseed oil, 40 lbs. litharge, 20 lbs. 
red-lead, 10 lbs. black oxide of manga- 
nese, 2 lbs. white gum shellac. Set the 
oil over the fire and bring to the boiling 
point ; add by degrees litharge and red- 
lead alternately and slowly; add the 
gum, and when this is melted put in the 
muiganese, and keep the whole in rapid 
motion from the time the oil is 200^ 
Fahr. until the making is finished. When 
the mixture ia cool enough to bear the 
finger in a moment, add from 20 to 30 
gallons spirits of turpentine. 

Carriage Painting. — ; Carriage 
painting should be conducted in a room 
where dust can be entirely excluded, and 
where ready meaxA «C "fvo^i&y 
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always at hand. The following receipts 
will give the mode of working both with 
boiled oil and with raw oil as a vehicle, 
the exclusive use of either oil being a 
very disputed question. When the wood- 
work of a carriage comes into the shop 
examine it closely, and if the grain has 
raised in any place, or it wants smooth- 
ing with sand paper, be 'sure and do it 
before priming the work. 

Priming, — For the priming coat use 
white-lead mixed in prepar^ raw oil 
and one-eighth part turpentine, with a 
shade of lampblack if the carnage is to 
be a dark colour. The less paint used 
in priming the better, taking care not to 
leave it thick upon the edge, or to collect 
upon the mouldings, but going well over 
cracks, cheeks, and screw-heads, so that 
they have at least one coat of paint over 
the surface which is to be puttied up. 

Second Coat, — ^After tlie priming has 
been four days drying, and has then been 
sand-papered off, give another coat of 
the same paint used for priming with a 
little drier, and about one-fourth as 
much turpentine as oil. Sometimes a 
third coat is applied. When thoroughly 
hard, fill in all screw-heads and places to 
be stopped with putty made of whiting 
and good drying varnish. 

Rovbgh Stuffing, — 7 parts, yellow ochre ; 
1, white-lead ; 4, good diring var- 
nish ; 1, japan, and about -^th as much 
raw oil as of copal vai*nish and japan 
together ; mix, and grind with a muller, 
or run through a colour mill. After 
grinding reduce with turpentine, so that 
it works easily under the brush ; apply 
several coats, each of which will take 
five or six days to dry. A carriage body 
will require at least three coats, but 
smaller vehicles need have but one. 

Hubbing Doum. — ^The object of rubbing 
down is to have a smooth surface free 
from dents, grains of the wood, tool 
marks, or anything in the way of making 
a fine even surface to put the finishing 
coat of paint on. Saw pumice-stone into 
blocks of a suitable size, shaping pieces 
of stone with a small round file to fit 
the beads. Wet the work with a sponge, 
and with a wet block of pumice-stone 
rad until tie parts are smooth and level, 



using the wet sponge frequently to clean 
the paint and ascertain whether it is 
rubbed enough. When the brush marks 
are all rubbed out of the rough stufHng, 
the rubbing may be considered finished. 

Colouring, — ^After rubbing down apply 
a coat of lead-colour ground very fine in 
a paint mill. When this is dry, rub 
down again very closely with fine sand 
paper; examine, putty up places neg- 
lected in former puttyings, &c. ; stand 
by to harden, and again rub with pumice- 
stone. Supposing the colour wished for 
is ultramarine blue, mix up white-lead 
and Chinese blue to the required tint 
with 3 parts japan and 1 part oil, put 
on, dry, and rub down with moss or a 
linen rag. CJolour, if black, mix it with 
1 part oil and 3 parts japan ; if a trans- 
parent colour, thin it with sugar of lead 
and raw linseed oil, and let it dry. 
Colour, dry, then give from three to four 
coats of varnish. Observe that between 
every coat of colour the paint should be 
well inibbed with woollen cloth and 
ground pumice-stone. The striping should 
be laid on before the varnish is applied. 

Ironwork. — ^The ironwork of a car- 
riage should have two coats of oil lead 
colour, sand paper well, give one coat 
more, after which give one coat best oil 
black, two coats black japan, a slight 
rubbing, and a flowing coat of varnish. 

Varnishing and Polishing. — Good coach 
bodies are seldom polished with less than 
five or six coats of varnish. The work 
should be so oi*dered that decorations, 
heraldic devices, and so on, have at least 
two coats of rarnish over them. Cheap 
work intended to be finished with one 
coat of varnish ought to be laid on rather 
full and flowing ; but if two coats are 
intended, the first coat should be laid 
more sparingly, and the second applied 
the third day after ; and in cases where 
a third coat is applied, the second coat 
ought previously to be rubbed down to 
nearly a dead flat with ground pumice 
dust and water. If it is to be afterwards 
polished, let it stand at least fourteen 
days ; then take a very fine pumice dust, 
well sifted through a very fine silk or 
muslin sieve, wet the work with a brush 
and clean water, have ready some pieces 
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of white woollen cloth, folded up in a 
proper manner, dip a piece in water and 
then in the pumice dust, begin and rub 
down the work from top to bottom with 
a regular pressure, bearing stejidily but 
rather lightly, rubbing the work as 
nearly all alike as possible, because on 
that particular depends the beauty of the 
I>olishing; wash off from time to time 
with a spongo and water during the 
polishing, till with the palm of the hand 
rubbed two or three times in the same 
place, the work discover its polish ; then 
with a bit of serge or flannel, dipped in 
refined linseed oil, rub the work over, and 
afterwards clean it off with the hand, or 
a piece of fine leather, dipped in fine dried 
powder or flour. When cleared of the 
oil, a piece of fine flannel, dipped in dry 
flour and inibbed over it, will give it 
beauty and lustre. Varnishing must be 
conducted in a warm, dry atmosphere, 
kept very equable in temperature ; it is 
therefor© a good plan always to have a 
wann stove in the varnishing room. 
Coach painters are aware that some 
copal varnishes will answer very well 
upon one coach body, but when applied 
u))on another will sink in dead, fall into 
pin-holes, or be otherwise faulty, and 
are at a loss how to account for such 
failures ; they are not merely the effect 
of chance, but more frequently occur 
from the want of the necessary know- 
ledge of oils, colours, and varnishes ; for 
instance, when any piece of work is 
painted with a hard, solid, heavy, com- 
pact metallic or mineral colour, such as 
white -lead, patent yellow, &c. The 
grounds are then fiinn, close, and solid ; 
and almost any copal varnish will look 
well, appear brilliant, stand polishing 
well, and sooner, than on any other 
grounds ; it will last, however, but a short 
time, for if the varnish is deflcient in 
gumminess, the metallic colour will im- 
bibe the virtue of the varnish and cause 
its decay. The same varnish applied 
upon green grounds, which are much 
more absorbent, will sink in sleepy or 
dead, not having a suflicient oily and 
gummy body. Therefore it is necessary 
that every painter should be acquainted 
with the nature of his grounds, and pro- 



cure his varnish accordingly, namely 
for hard, compact, solid grounds, a 
strong, gummy, tough, but flowing var- 
nish ; and for all soil absorbent grounds, 
such as compound greens, lakes, browns, 
drabs, a soft, strong, oily, free-flowing 
varnish. Copal varnishes, which abouud 
with oil and gum, are those Attest for 
all sorts of coach-work, as they possess 
flrmuess, toughness, and durability ; yet 
they are slower in drying, and must 
stand some time before they will bear 
polishing ; whereas all hard brittle var- 
nishes will dry firm and hard, bear 
polishing very soon, but afterwards crack 
and fade all over. Coach painters ought 
to use the best polishing body copal for 
bodies, and even for carriage-work, where 
the coloui*s are very pale and delicate, or 
at least lay the last coat with body var 
nish. Where the work is dark, there is 
no occasion to fear using% middling dark 
carriage varnish, as it is often better 
than the pale. Amber varnish is often 
used for varnishing black grounds or 
black japan, as possessing peculiar pro- 
perties ; besides, it is easy to lay on. 

To Prepare Raw Oil. — Add |th 
part good brown japan to 4 parts raw 
linseed oil. If paint requires any further 
drier, ^ oz. sugar of lead and ^ oz. white 
vitriol ground together can be added to 
each pound of paint. 

Yellow Colours. — When a coach is 
to be painted pale yellow, take 3 lbs. of 
dry white-lead, 1 lb. of whiting, ^ lb. of 
litharge, ^ lb. of pale spi*uce ochre, all 
well dried ; grind with 3 parts raw oil, 
1 part turpentine; add sufficient gold 
size to make it dry, fli*m, and hard ; as 
soon as dry, sand-paper and putty up 
the work with hard putty, then prepare 
a sufficient quantity of the above colours ; 
apply 3 coats, rubbing down with care ; 
after these apply a fourth, and if neces- 
sary a fiflh coat, made of 3 lbs. of dry 
white-lead, \ lb. of dry spruce ochre, 
\ lb. of pumice-stone, all well ground 
with 3 parts raw oil, 2 parts turpentine, 
adding a little pale gold size to dry it 
firm and hard. When diy and rubbed 
down, apply the finishing coat, pale 
patent yellow, ground in 4 parts t*"*- 
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if well laid, looks always more clear and 
bright than when 2 are applied. The 
above being a mineral metallic colour, 
it is compact, fii-m, and durable, and 
will dry sooner, firmer, and haixler, as 
well as bear out and support vaiiiishing 
and polishing better, than most other 
colours. 

Lake Colours. — If a coach is to be 
finished of a lake colour, proceed with 
the first four or fire applications exactly 
as for yellow ; then take dry white-lead, 
ground with half oil and half turpentine, 
stain it with Indian red, and add a little 
gold size. When dry and hard, rub it 
very smooth; then apply another coat 
of good Indian red, ground in prepared 
oil and turpentine, with very little gold 
size ; next rub that very smooth, let it 
harden well, taking great care not to cut 
through the foiiner coat ; wash it clean 
off, wipe it perfectly dry, let it be as fi*ee 
from any moisture as possible, and then 
apply the finishing coat of pure lake, 
ground and worked in 4 parts prepared 
oil, 2 parts turpentine, with a little pale 
gold size, or else very pale boiled oil, to 
cause it to dry. 

Green Colours. — In laying the finish- 
ing coat of any compound green on coach 
bodies, it is indispensably necessary that 
the colour be worked full, and laid off 
very smoothly and lightly, by working 
the brush perpendicularly from top to 
bottom ; otherwise compound green co- 
lour will always appear shaded, and if 
highly varnished, the shades will be ren- 
dered more conspicuous. Several greens, 
from the nature of their component parts, 
will cause the varnish, however good and 
old, to ferment and fall into pin-holes. 
Prussian blue, when ground in oil with- 
out previous preparation, always becomes 
livery, as it is termed, in a short time, 
and is then unfit for use; this arises 
from the blue being composed of prussic 
acid and vitriol, which act on the oil. 
The strongest nitrous acid and acetate of 
lead are component parts of the chrome 
yellows ; and all sorts of verdigris are 
made either by pyroligneous or vitriolic 
acids. All colours therefore which con- 
tain strong acids, whether mineral or 
rcgetable, destroy the oils in which they 



are ground and applied, cause the whole 
body and brilliancy of the colour to fade, 
and even corrode and destroy the most 
durable varnishes. To guard against 
these effects, it is necessary in preparing 
Prussian blue to grind it very ^ne in 
pure soft water, and afterwards to pour 
on it plenty of boiling soft water, wash- 
ing it well about, and allowing it to 
stand 8 or 10 hours to settle : the clear 
water must then be poured off the sur- 
face, and more boiling water poured on 
the blue, which must be washed as be- 
fore, and when the colour has again 
settled, must be poured off, and the blue 
laid upon a linen filter to drain out the 
water. When the blue has become rather 
stiff, remove it on to chalk stones, or 
sheets of white paper, keeping it free 
from dust ; dry it in the sun, if possible ; 
but if not convenient, dry it very gradu- 
ally by a stove. The more the blue is 
washed, the finer, softer, and more bril- 
liant it becomes, and the freer it will be 
from acid. 

Repainting Carriages. — Pre- 
vious to repainting or revarnishing any 
old coach-work, it is necessary first to 
wash the work quite clean, and also to 
rub down the surface with a wet cloth 
and ground pumice powder, until it 
appears quite dead, or without gloss. 
The work should then be washed, and 
dried with a wash leather ; after which 
it is fit to receive either paint or var- 
nish. Old work is frequently dirty, 
greasy, and strongly impregnated with 
various exhalations, very injurious to 
paint- work and varnish from its being 
kept shut up in cold damp coach-houses, 
which have often doors or passages com- 
municating with stables, latrines, and 
so on. If therefore it be repainted or 
revarnished, without having been well 
washed and rubbed down, it seldom or 
never dries properly, owing to the exha- 
lations with which the surface is in 
general incrusted: and should the sur- 
face be even clear from grease, no paint 
or varnish will adhere, or can be well 
applied, on the old glossy surface, with- 
out its having been fii*st rubbed down 
with the pumice powder and water, as 
that entirely removes all stains, grease* 
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and gloss from the surface. Paint or 
vaiiiish will then adhere to the old 
ground, and can be easily worked and 
extended with the brush, without the 
colour cissingf as it is teiined. Varnish 
is very apt to ciss on old work, if the 
second coat is not applied as soon as ever 
the first coat is hard enough to bear 
Tarnishing. 

Carriage Japanning. — In order 
to lay a durable ground for finishing 
carriage-work with japan, examine all 
the work, particularly leather ; see that 
it is free from oil, grease, or wrinkles ; 
then prepare a priming colour, of equal 
parts of white-lead, red-lead, and spruce 
ochre, all well dried, and ground sepa- 
rately rather stiff in linseed oil ; then 
mix the whole together, and add half a 
pint of gold size to each pound of colour, 
with as much turpentine as will cause 
the colour to work freely and easily. 
Brush the colour well out, rubbing it 
mto every crack, joint, and crevice. As 
soon as this coat is dry, putty up all the 
cracks, and apply a second coat of the 
same colour. For the succeeding coats, 
grind equal parts of white-lead and 
spruce ochre rather stiff in half raw oil 
and turpentine ; add as much vegetable 
lampblack as will change it to a dark 
lead colour ; add to each pound ^ pint 
of good boiled oil, ^ pint of gold size, 
and afterwards thin up the colour with 
turpentine for use, observing that the 
greater the quantity of turpentine which 
enters into the composition of the 
grounds, the less durable they become, 
and that if the quantity of raw oil was 
increased, the grounds would become 
more firm, solid, and durable, but would 
neither dry nor rub down so soon. All 
colours intended for old grounds ought 
to be prepared and used with as much 
oil as will give a firm, tough solidity. 
After the dark grounds are properly 
fiQed up, rubbed down smooth, and well 
eleaned, apply a coat of calcined lamp- 
black, sifted very fine and mixed up with 
black jajvin, adding as much tui'pentine 
as will cause it to work freely. When 
this coat is dry and rubbed down, apply 
a finishing coat entirely of japan, with- 
out mixing it with varnudi, which always 



causes japan to assume a green tint. 
Varnish with two or three coats of 
genuine amber varnish, which will not 
appear green, and is much more solid 
and durable than carriage copal var- 
nishes generally are. Some paintei*s put 
Prussian blue, verdigris, &c., into their 
last or finishing coat of japan, in order 
to keep down the rustiness of the japau ; 
all such grounds are never black, but of 
a slatey grey hue, and, when viewed in 
wet or moist weather, appear all over of 
a bloom or greenish grey tint. Nothing 
more effectual can be done by the painter 
to improve the jetty blackness of japan 
than jU'oper application, judicious rub- 
bing down, varnishing, and afterwards 
polishing. 

Carriage Graining. Pollard 
Oak. — The ground should be formed 
with patches of Vandyke brown. A 
softener should be drawn between the 
patches and the curls or knots formed 
by turning a short-cut hair pencil, or 
sponge, tied on the end of a stick between 
the thumb and finger. To render the 
work more showy, patches of lake and 
burnt terra de sienna may be put iu. 
The graining colours are made of equal 
portions of b'lrnt Turkey umber or Van- 
dyke, raw terra de sienna and burnt 
copperas, ground separately in boiled oil 
or turps very stiff, and then mixed to- 
gether, the whole thinned with spirits 
of turpentine. A very light coat should 
be rubbed on the panel with a large 
sash brush, and while wet a flat grain- 
ing brush containing a very thm row of 
hairs should be dipped in the colour and 
dappled in a spirited manner in various 
directions. The brush should then be 
dipped in burnt umber made thin with 
turpentine, and some fine spirits thrown 
on. When the coloui*s are set, take the 
same flat brush, dip it into a thin glaze 
of burnt umber, and put the grain on in 
a curly direction. A small part only of 
the surface should be finished at once, as 
the work will blend better if kept moist. 
It is necessary that a sufficient quantity 
of oil should be put into the colours to 
bind them. 

Bird's-eye Maple. — The ground 
should b« \\^Vit\w5S, Yc^V*^^^^''^'^'^*^^'^'*^ 
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lead, chrome yellow, and a little ver- 
milion or Venetian red to tone the 
brightness of the yellow, llie graining 
is made of equal parts of raw umber and 
terra de sienna ground to a proper con- 
sistence m ale. Spread the surface of 
the work with this colour, have some a 
little thicker prepared, and immediately 
take a s&sh tool or sponge and put on 
the dark shades, which may be softened 
with a badgesrhair pencil. Before the 
colour is dry put on the eyes by dabbing 
with the dotter. When dry, put the 
grain on the prominent pai*ts with a 
camel-hair pencil to imitate the small 
hearts of the wood. When the whole is 
quite dry apply the varnish. 

Curled Maple. — For the ground mix 
chrome yellow, white-lead,and burnt terra 
de sienna. For the graining, equal parts 
of raw terra de sienna and umber, with a 
little burnt copperas, may be ground in 
turpentine and be mixed with a small 
quantity of grainers' cream. Thin the 
coloui' with boiled oil ; then fill the tool, 
and spread the surface evenly. Rub out 
the lights with a piece of buff leather, 
which must be reasonably wiped to keep 
it clean. Soften the edges of the work 
very lightly, and when dry, put on the 
top grain with burnt umber and raw 
terra de sienna ground in ale, with the 
white of an egg beaten into it. When 
quite dry, varnish. 

Vamisliiii^ and Polisliing: 
Fret- work. — ^The wood is firet well 
smoothed with fine glass paper, then 
coverea with a thin coating of size, made 
fk'om transparent glue, to prevent the 
varnish from sinking mto the wood. 
When dry, pour some varnish into a 
saucer ; take a fine camel-hair brush, and 
commence to varnish at one corner, gra- 
dually spreading over the whole surface. 
Take care that there is not .00 much var- 
nish on the brush, if it is applied otner- 
wise an even surface cannot be obtained. 
The first coating must be allowed to dry, 
which will take two or three hours. 
Take a sheet of the finest glass paper, 
and when the first coating of varnish is 
perfectly dry, glass-paper the whole sur- 
face, and make it smooth as before. This 
done^ with great care spread next coat of 



varnish on, always using the glass papei 
when the surface does not turn out very 
smooth. The whole, when dry, niay be 
rubbed well with a piece of worn woollen 
till it i5 bright and smooth. To French 
polish the work, make the wood smooth 
as before. Then pour some prepared 
polish into a saucer, and some linseed oil 
into another. Then take some pieces ol 
woollen rag, and roll them up into a ball, 
covering them with apiece ot'linen drawn 
tightly over. The rags inside should first 
be saturated with the polish, and the 
whole should be taken in the fingers ol 
the right hand in such a way that the 
linen may be tightly drawn over, and may 
present to the wood a smooth roundea 
surface. Begin by polishing with free^ 
circular strokes, and gradually travers- 
ing the whole surface. Apply now and 
then a drop of polish and a drop of oil 
to the surface of the rubber. When the 
grain of the wood disappears, allow it to 
stand for an hour or two till quite hard, 
and then glass-paper the whole as in var- 
nishing. Repeat the process of polish- 
ing until the surface is quite smooth. U 
dull patches appear in the polish, they 
may be removed by a few drops of spirits 
of wine on a new rubber. 

French. Polisliing. — ^As in var- 
nishing, a warm, dry atmosphere is es- 
sential, and all draughts of cold air from 
door or window must be avoided. 

Pour a little linseed oil into a cup and 
some polish into another ; take a piece of 
woollen rag a few inches square, and hav- 
ing rolled it up into a ball saturate it 
with polish, and cover with a piece of 
linen or muslin drawn tightly over it. 
In this way the rubbers or pads are pre- 
pared, and they should, when taken by 
the fingers of the right hand, be held in 
such a manner as to draw the linen 
covering tight, and present a smooth, 
slightly convex surface to work with ; 
apply one drop of oil ana one drop of 
polish to the surface of the pad, and it is 
ready for use. Care must be taken that the 
material of which the rubbers are made 
is well washed and free from starch or 
soap. The work having been thoroughly 
smoothed with fine glass paper and the 
dust wiped away with a clean cloth, the 
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polishing is commenced with free, con- 
tinuous and uniform circular strokes, 
applied with very slight pressure, and 
gradually traversing the whole surface, 
observing not to do more than a square 
foot at a time ; the same process is re- 
peatedly continued, varying the position 
ot the strokes as much as possible, but 
keeping them about the same size, and 
taking care that every portion of the sur- 
face receives an equal but not excessive 
quantity of polish, which is regulated 
partly by the degree of pressure on the 
rubber, and partly by squeezing it be- 
tween the fingers. 

The process of polishing is continued 
until the grain of the wood appears to be 
thoroughly filled up, and the surface ex- 
hibits a uniform appearance, well covered 
with a thin coat of polish. It is then 
allowed to stand for an hour or two to 
become thoroughly hard, when it is 
rubbed with very fine glass paper, to 
smooth down all the irregularities of the 
gi*ain of the wood, and also of the polish. 
The polishing is then repeated, and, if 
it should be found necessary, it is again 
smoothed, and the polishing is persevered 
in until the surface appears quite smooth, 
and uniformly covered with a thin and 
tolerably bright coat of polish, but which 
will, nevertheless, show cloudy marks 
from the rubber, owing to the presence 
of the oil, which is finally removed with 
a few drops of spirits of wine applied on 
a clean rubber and covered with a clean 
soft linen rag, with which the work is 
rubbed with very light strokes, applied 
first with a circular motion, and when 
the surface appears nearly dry, straight 
strokes are taken lengthways of the grain 
of the wood, and traversed entirely off 
the ends of the work ; this is continued 
until the rubber and work are both quite 
dry, when the polishing will be completed. 
The polish, however, will be partly ab- 
sorbed by the wood in the course of a 
day or two ; and therefore it is desirable 
to repeat the process after a lapse of a 
few days, first slightly rubbing down the 
former coat with very fine or nearly 
worn-out glass paper. 

Stopping for French Polishing. — 
Plaster of Paris, when ra^de into a creamy 



paste, with water, proves a most valuable 
pore-filling material. It is to be rubbed 
by means of a coarse rag across the woody 
fibre into the holes and pores, till they be 
completely saturated, and then the su- 
perfluous stucco on the outside is to be 
instantly wiped off. The succeeding pro- 
cesses are technically termed papering, 
oiling, and embodying. 

When finely-pounded whiting is slaked 
with painter's drying oil, it constitutes 
another good pore-filler. It is applied 
in the same manner as the preceding one, 
and it is recommended on account of its 
quickly hai'dening and tenacious virtues 
as a cement ; sometimes white-lead is used 
in lieu of the whiting. 

Before using either of these, or othet 
compositions for the same purpose, it is 
best to tint them to correspond exactly 
with the colour of the ai*ticle it is in- 
tended to size. 

Holes and crevices may be well filled 
up with a cement that is made by melt- 
ing beeswax in combination with resin 
and shellac. 

Folishing Wood Carving. — 
Take a piece of wadding, soft and pliable, 
and drop a few drops of white or trans- 
parent polish or French polish, according 
to the colour of the wood. Wrap the 
wetted wadding up in a piece of old linen, 
forming it into a pad ; hold the pad by 
the surplus linen ; touch the pad with 
one or two drops of linseed oil. Pass the 
pad gently over the parts to be polished, 
working it round in small circles, occa- 
sionally re-wetting the wadding in polish, 
and the pad with a drop or so of oil. The 
object of the oil is merely to cause the 
pad to run over the wood easily without 
sticking, therefore as little as possible 
should be used, as it tends to deaden the 
polish to a certain extent. Where a carv- 
ing is to be polished after having been 
varnished, the same process is necessary, 
but it can only be applied to the plainer 
portions of the work. Plane surfaces 
must be made perfectly smooth with 
glass paper before polishing, as every 
scratch or mark will show twice as badly 
after the operation. When the polish is 
first rubbed on the wood, it is called the 
bodying in ; it will sink into tVL<^ -««a»L 
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nnd not give much glaze. It must, when 
dry, have another body rubbed on, and a 
third generally finishes it; but if not, 
the operation must be repeated. Just 
before the task is completed, greasy 
ftmears will show themselves ; these will 
disappear by continuing the gentle rub* 
bing without oiling the pad. 

Folisliiiig or Oiling Planes. — 
Planes made from naturally dried beech- 
wood are much lighter in colour than 
those made from artificiaily dried or 
steamed beech. For planes made of the 
first*named beech, use raw linseed oil, 1 
gill ; dragon's blood, 1 pennyworth ; yel- 
low ochre, as much m bulk as dragon's 
blood ; mix these together, and rub the 
planes all over except the isole or bottom ; 
let them remain about a week. Take them 
and rub well all over with a clean soft 
rag; give one more coat of oil alone. 
Let it dry for three or four days, then 
rub well with a clean rag ; lay them by 
for a week or two ; rub again with rag, 
and use them if wanted. Let care be 
taken to keep them free from dust while 
the oil is wet, or they will be a dirty 
colour. For steamed beech proceed the 
same, except not to use more than about 
half the quantity of dragon's blood. 

French. Polish. — 1. 1 pint of 
spirits of wine, J oz. of gum copal, J oz. 
of gum arable, and 1 oz. of shellac. 
Bruise the gums and sifl them through 
a piece of muslin. Place the spirits and 
the gums together in a vessel closely 
corked, place them near a warm stove, 
and frequently shake them; in two or 
three days they will be dissolved. Strain 
through a piece of muslin, and keep it 
corked tight. 2. Shellac, 6 oz. ; naphtha, 
1 quart ; benzoin, f oz. ; sandarach, 1 oz. 

3. Dissolve 1| oz. shellac, ^ oz. sandarach, 
in ^ pint naphtha. To apply the polish 
fold a piece of flannel into a sort of 
cushion, wet it well with the polish, then 
lay a piece of clean linen rag over the 
flannel, apply one drop of linseed oil; 
rub your work in a circular direction 
lightly at first. To finish off, use a little 
naphtha applied the same as the polish. 

4. Pale shellac, 2 J lbs.; mastic and 
sandarach, of each 3 oz. ; spirits, 1 gallon. 
Dissolve, and add copal varnish, 1 pint ; 



mix well by agitation. 5. Shellac, 
12 oz ; wood naphtha, 1 quart ; dissolve, 
and add ^ pint of linseed oil. 6. Crush 

3 oz. of shellac with ^ oz. of gum mastic, 
add 1 pint of methylated spirits of wine, 
and dissolve. 7. Shellac, 12 oz. ; gum 
elemi, 2 oz. ; gum copal, 3 oz. ; spirits 
of wine, 1 gallon ; dissolve. 8. Shellac, 
1} oz. ; gum juniper, ^ oz. ; benzoin, 
^ oz. ; methylated alcohol, ^ pint. 9* 
1 oz. each of gums mastic, sandarach, 
seed-lac, shellac, and gum arabic, reduce 
to powder ; then add } oz. virgin wax ; 
dissolve in a bottle with 1 quart rectified 
spirits of wine. Let it stand for 12 
hours, and it is then fit for use. 10. 
1 oz. gum-lac ; 2 di*s. mastic in drops ; 

4 drs. sandarach ; 3 oz. shellac ; ^ oz. gum 
dragon. Reduce the whole to powder. 

l9ench Polish Reviver. — 1. Lin- 
seed oil, I pint ; spirits of camphor, 1 oz. ; 
vinegar, 2 oz. ; butter of antimony, ^ oz. ; 
spii'it of hai*tshorn, } oz. 2. | gill 
vinegar ; 1 gill spirits of wine ; 1 dr. 
linseed oil. 3. Naphtha, 1 lb. ; shellac, 
4 oz. ; oxalic acid, } oz. Let it stand 
till dissolved, then add 3 oz. linseed oil. 

Furniture Paste. — 1. To keep 
wood light, scrape \ lb. beeswax into 
^ pint of turpentine. By adding linseed 
oil the wood is darkened. 2. Dissolve 
6 oz. pearlash in a quart of hot water, 
add } lb. of white wax, and simmer for 
half an hour in a pipkin ; take from off 
the fire, and when cool the wax will 
float, which should be taken off, and, 
with a little hot water, worked into a 
paste. 3. Beeswax, spirits of turpentine, 
and linseed oil, equal parts ; melt and 
cool. 4. Beeswax, 4 oz. ; turpentine, 
10 oz. ; alkanet root to colour ; melt and 
strain. 5. Digest 2 di*s. of alkanet root 
in 20 oz. of turpentine till the colour is 
imparted ; add yellow wax in shavings, 
4 oz. ; place on a water bath and stir 
till the mixture is complete. 6. Bees- 
wax, 1 lb. ; linseed oil, 5 oz. ; alkanet 
root, ^ oz. ; melt, add 5 oz. of turpentine, 
strain and cool. 7. Beeswax, 4 oz. ; 
resin, 1 oz. ; oil of tui*peBtine, 2 oz. ; 
Venetian red to colour. 8. 1 lb. of white 
wax ; 1 oz. black resin ; 1 oz. alkanet 
root ; and 10 oz. linseed oil. 

Furniture Cream, — 1. Yellow 
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wax, 4 oz. ; yellow soap, 2 oz. ; water, 
50 oz. ; boil, with constant stirring, and 
add boiled oil and oil of turpentine, each 
5 oz. 2. Soft water, 1 gallon; soap, 
4 oz. ; white wax, in shavings, 1 lb. 
Boil together, and add 2 oz. of pearlash. 
To be diluted with water, laid on with a 
paint brush, and polished off with a hard 
brush or cloth. 3. Wax, 3 oz. ; pearl- 
ash, 2 oz. ; water, 6 oz. Heat together, 
and add 4 oz. of boiled oil and 5 oz. of 
spirits of turpentine. 

WuiTE Furniture Cream. — Raw 
linseed oil, 6 oz. ; white wine vinegar, 
vH oz. ; methylated spirit, 3 oz. ; butter 
of antimony, ^ oz. ; mix the linseed oil 
with the vinegar by degrees, and shake 
well so as to prevent separation; add 
the spirit and antimony, and mix tho- 
roughly. 

Furniture Oils. — 1. Boiled lin- 
seed oil, 1 pint ; yellow wax, 4 oz. ; 
melt, and colour with alkanet root. 2. 
Acetic acid, 2 drs. ; oil of lavender, ^ dr. ; 
rectified spirit, 1 dr. ; linseed oil, 4 oz. 
3. Linseed oil, 1 pint ; alkanet root, 
2 oz. ; heat, strain, and add lac varnish, 
1 oz. 4. Linseed oil, 1 pint ; rectified 
spirit, 2 oz. ; butter of antimony, 4 oz. 

Oil foe Darkening Furniture. — 
1 pint linseed oil ; 1 oz. rose - pink ; 
and 1 oz. of alkanet root, beaten up in a 
metal mortar ; let the mixture stand for 
a day or two ; then pour off the oil, 
which will be found of a rich colour. 
Or, mix 1 oz. of alkanet root with 4 oz. 
of shellac vai'nish, 2 oz. of turpentine, 
the same quantity of scraped beeswax, 
and a pint of linseed oil : this should 
stand a week. 

Furniture Reviver, — Pale lin- 
seed oil, raw, 10 oz. ; lac varnish and 
. wood spirit, of each 5 oz. Hix well be- 
fore usin^. 

Polish for Turners' "Work.— 
Dissolve 1 oz. of sandarach in ^ pint of 
spirits of wine ; shave 1 oz. of beeswax, 
and dissolve it in a sufficient quantity of 
spirits of turpentine to make it into a 
paste, add the foimer mixture to t by 
degrees ; then, with a woollen cloth, apply 
it to the work while it is in motion in the 
Lithe, and polish it with a soft linen rag ; 
it will appear as if highly varnished. 



Cleaning and Polishing Ma- 
hogany. — ^Take 1 pint of the funiitm*e 
oil, mix with it | pint of spirits of tur- 
pentine and ^ pint of vinegar; wet a 
woollen rag with the liquid and rub the 
wood the way of the grain, then polish 
with a piece of flannel and soft cloth. 

Furniture Polish. — Melt three or 
four pieces of sandarach, each of the size 
of a walnut, add 1 pint of boiled oil, and 
boil together for 1 hour. While cooling 
add 1 dr. of Venice turpentine, and if 
too thick a little oil of tui*pentine also. 
Apply this all over the furniture, and 
after some hours rub it off; rub the fur- 
niture daily, without applying fresh 
vaiiiish, except about once in two 
months. Water docs not injure this 
polish, and any stain or scratch may be 
again covered, which cannot be done with 
French polish. 

To JPolish Wainscot. — Take as 
much beeswax as required, and placing 
it in a glazed earthen pan, add as much 
spirits of wine as will cover it, and let it 
dissolve without heat. Add either one 
ingredient as is required, to reduce it to 
the consistence of butter. Wlien this 
mixture is well rubbed into the grain of 
the wood, and cleaned off with clean 
linen, it gives a good gloss to the work. 

Polish for Carved Cabinet- 
work. — Dissolve 2 oz. of seed -lac, and 
2 oz. of white resin, in 1 pint of spirits 
of wine. This vaiiiish or polish must be 
laid on warm, and if the work can be 
warmed also, it will be .>o much the 
better ; at any rate, moisture and damp- 
ness must be avoided. Used with a 
brush for standards or pillars of cabinet- 
work. The carved parts of cabinet-work 
are also polished thus : varnish the parts 
with the common wood varnish, and 
having dressed them off where necessary 
with emery paper, apply the polish used 
for the other parts of the work. 

Copal Polish. — Melt with gentle 
heat finely-powdered gum copal, 4 parts, 
and gum camphor, 1 part, with ether to 
form a semi-fluid mass, and then digest 
with a sufficient quantity of alcohol. 

Polishing in the Lathe. — Good 
work does not require much polishing, 
for the heauty of it depends more on bein^ 
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executed with tools properly ground, set, 
and in good order ; the work performed 
by such tools will have its surface much 
smoother, its mouldings and edges much 
better finished, and the whole nearly 
polished, requiring, of coui*se, much less 
subsequent polishing than work turned 
with blunt tools. One of the most neces- 
Siiry things in polishing is cleanliness; 
therefore, previous to beginning, it is as 
well to clear the turning-lathe or work- 
bench of all shavings, dust, and so on, as 
also to examine all the powders, lacquei*s, 
linen, flannel, or brushes which may be 
required ; to see that they are free ^'om 
dust, grit, or any foreign matter. For 
further security, the polishing powders 
used ai*e sometimes tied up in a piece of 
linen, and shaken as through a sieve, so 
that none but the finest particles can 
pass. Although, throughout the follow- 
ing methods, certain polishing powders 
are recommended for particular kinds of 
work, there are others applicable to the 
same purposes, the selection from which 
remains with the operator; observing 
this distinction, that when the work is 
rough and requires much polishing, the 
coai*ser powdera are best; but the 
smoother the work, the less polishing it 
requires, and the finer powders are pre- 
ferable. 

Soft woods may be turned so smooth 
as to require no other polishing than 
that produced by holding against it a 
few fine turnings or shavings of the same 
wood whilst revolving, this being often 
sufficient to give it a finished appearance ; 
but when the surface of the wood has 
been left rough, it must be rubbed 
smooth with polishing paper, constantly 
varying the position of the hand, other- 
wise it would occasion rings or grooves 
m the work. When the work has been 
polished with the lathe revolving in the 
usual way, it appeal's to be smooth ; but 
the roughness is only laid down in one 
direction, and not entirely removed, 
which would prove to be the case by 
turning the lathe the contrary way, and 
applying the glass paper ; on which ac- 
count work is polished best m a pole- 
lathe, which turns backwards and for- 
tFards aJternately, and therefore it is 



well to imitate that motion as nearly as 
possible. 

Mahogany, vHxlnut, and some other 
woods, of about the same degree of hard- 
ness, may be polished by either of the 
foUowiLg methods : — Dissolve, by heat, 
so much beeswax, in spirits of turpen- 
tine, that the mixture when cold shall 
be of about the thickness of honey. This 
may be applied either to fui*niture or to 
work running in the lathe, by means of 
a piece of clean cloth, and as much as 
possible should then be rubbed off by 
means of a clean flannel or other cloth. 
Beeswax alone is often used ; upon fur 
niture it must be melted by means of s 
warm flat iron ; but it may be appliec 
to work in the lathe by holding the wax 
against it until a portion of it adheres ; 
a piece of woollen cloth should then be 
held upon it, and the lathe turned very 
quickly, so as to melt the wax ; the su- 
perfluous portion of which may be re- 
moved by means of a small piece of wooil 
or blunt metal, when a light touch with 
a clean part of the cloth will give it a 
gloss. A very good polish may be given 
to mahogany by rubbing it over with 
linseed oil, and then holding against it a 
cloth dipped in fine brick-dust. For- 
merly nearly all the mahogany furniture 
made in England was polished in this 
way. 

Hard Woods. — ^These, from their na- 
ture, are readily turned very smooth ; 
fine glass paper will suffice to give them 
a very perfect surface ; a little linseed 
oil may then be rubbed on, and a portion 
of the turnings of the wood to be po- 
lished may then be held against the ar- 
ticle, whilst it turns rapidly round, 
which will, in general, give it a fine 
gloss. Sometimes a portion of shellac, 
or rather of seed-lac, varnish is applied 
upon a piece of cloth, in the way for- 
merly described. The polish of all orna- 
mental work wholly depends on the exe- 
cution of the same, which should be done 
with tools properly sharpened ; and then 
the work requires no other polishing but 
with a dry hand-brush, to clean it fron: 
shavings or dust, this trifling frictior 
being sufficient to give the required 
lustre. 
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Ivory or hone admits of being tunied 
very oniooth, or, when filed, may after- 
wards be scraped, so as to present a good 
surface. They may be polished by rub- 
bing them fii'st with fine glass paper, 
and then with a piece of wet linen cloth 
dipped in powdered pumice-stone; this 
will give a very fine surface, and the final 
polish may be produced by washed chalk 
or fine whiting, applied by a piece of 
cloth wetted in soapsuds. Care must be 
taken in this, and in Qvery instance 
where articles of different fineness are 
successively used, that previously to ap- 
plying a finer, every particle of the 
coai*ser material be removed, and that 
the rags be clean and free from gritti- 
ness. 

Ornamented vork must be polished 
with the same materials as plain work, 
using brushes instead of linen, and rub- 
oing as little as possible ; otherwise, the 
more prominent parts will be injured. 
The polishing material should be washed 
off with clean water, and when dry may 
be rubbed with a clean brush. 

Jlom and tortoiseshell are so similar in 
their nature and texture that they may 
be classed together, as regards the gene- 
ral mode of working and polishing them. 
A very perfect surface is given by scrap- 
ing ; the scraper may be made of a razor- 
blade, the edge of which should be rubbed 
upon an oil-stone, holding the blade 
nearly upright, so as to form an edge 
like that of a currier's knife, and which, 
like it, may be sharpened by burnishing. 
Work, when properly scraped, is pre- 
pared for polishing. To efl'ect this, it is 
first to be rubbed with a buff, made of 
woollen cloth, perfectly free from grease; 
the cloth may be fixed upon a stick, to 
be used by hand ; but what the workmen 
call a bob, which is a wheel running in 
the lathe, and covered with the cloth, is 
much to be preferred, on account of the 
rapidity of the operation. The buff is to 
be covered either with powdered char- 
coal and water, or fine brick-dust and 
water ; after the work has been made as 
smooth as possible with this, it is fol- 
lowed Dy another buff, or 606, on which 
washed chalk, or dry whiting, is rubbed ; 
the comb or other article to be polished 



is moistened slightly with vinegar, and 
the buff and whiting will produce a fine 
gloss, which may be completed by rub- 
bing it with the palm of the hand and a 
small portion of dry whiting, or rotten- 
stone. 

Pigments. Indian Red. — When 
pure this is a native mineral production, 
it is manufactured artificially by calcin- 
ing sulphate of iron until the water 6t 
crystallization is expelled, then roast it 
with a fierce fire until acid vapoui*s cease 
to arise ; cool, wash the remainder with 
water until the water ceases to affect 
litmus paper, then dry. An inferior 
quality is made by calcining 11 parts 
common salt with 25 pai-ts green sul- 
phate of iron, wash well with water, 
dry, and powder the remainder. As thus 
prepared Indian red is the same as jewel- 
lers* rouge and colcothar. When used as 
a pigment it is frequently mixed with 
red ochre. It is a very permanent colour, 
can be made of different tints, and is es- 
pecially useful in fresco and silicious 
painting. The finest Indian red or crocus 
usually undergoes a second calcination, 
in which it is exposed to a very intense 
heat. 

Light Red, made from yellow ochre 
by careful calcination. This colour mixes 
well with both oil and water, and gives 
a capital flesh colour when mixed with 
white. 

Red Chalk. — A natural clay contain- 
ing nearly \ protoxide and carbonate of 
iron. 

Red-lead. — Prepared by placing 
ground and well-washed massicot in iron 
trays piled up on the hearth of a revei* 
beratory furnace, m a heat of from 600° to 
650° Fahr., stirring it occasionally until 
of the proper colour. 

Massicot (^Protoxide of Lead). — Genuine 
massicot is the strongest oxide of lead, 
and its colour is a dull orange yellow, 
but artists occasionally apply thetei-m 
massicot to white*lead roasted until it 
turns yellow. In the preparation of 
minium the lead is calcined in a re- 
verberatory furnace ; this process gives a 
mixture of massicot and lead ; these are 
separated by washing and trituration; 
the massicot being much lighter remaiiu 
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suspended in the water ; it is drawn oif, 
and left to settle ; the deposit which it 
then foiins is collected and dried, and 
this is the true massicot. It may be em- 
ployed with advantage in preparing the 
drying oils ; it produces the same effect as 
litharge when very finely ground. It may 
be employed as a colour ; its tint is not 
brilliant ; but as it is a better drier than 
white-lead, it may be substituted for it 
in mixing with coloui*s which dry with 
difEculty, as the lakes and the bitu- 
minous earths. 

JfiwiMm.-— A higher degree of oxidation 
transforms the massicot into minium. On 
a large scale minium is prepared by cal- 
cining massicot in reverberatory fur- 
naces ; it becomes first of a dark orange 
colour, then purple, but this last tint 
disappears on its cooling ; when at this 
point, the doors of the furnaces are closed, 
but not hei*metically, so as to allow of a 
little air entering. The massicot cools 
very slowly ; and as it absorbs the oxy- 
gen of the air, it becomes of a strong 
orange colour and grows finer in propor- 
tion to the slowness of its cooling. If 
instead of massicot we calcine cei'use, a 
peculiar red, called ** mineral orange," is 
obtained ; it is a minium, but of a tint 
more pure and brilliant than any of its 
class. 

To Test Red-lead. — ^There are few 
substances to be found which can be 
mixed with red-lead without injuring its 
brilliant colour. Nevertheless, it is often 
mixed with brick-dust or red ochre. For 
detecting bnck-dust, heat the red-lead in 
an earthen crucible, and then dissolve it 
in diluted nitric acid. If brick-dust is 
present it remains undissolved. To de- 
tect red ochre, boil the red-lead in muri- 
atic acid ; dilute the solution with water 
and filter it. Add to a portion of the 
clear solution a solution of yellow prus- 
siate of potash, and to another portion an 
excess of a solution of caustic potash. If 
the first reagent produces a dark blue 
precipitate, and the second a brown pre- 
cipitate, the red-lead cont<iins red ochre. 

Vermiuon. — Vermilion is a sul- 
phide of mercury ; it may be used in oil, 
water, fresco, and silicious painting. In 
all cases, however, it gets slightly darker 



in time ; this is not a chemical but a 
physical change. With the exception 
mentioned, this pigment is very perma- 
nent. Vermilion is composed of mer- 
cury and sulphur, very intimately com- 
bined. It is found naturally formed in 
the quicksilver mines; but that which 
is used in painting .s an artificiiJ pro- 
duction. 1. Vermilion is prepared by 
melting one part of sulphur, and adding 
to it gradually five or six parts of mer- 
cury; the heat is continued until the 
mixture swells up, then cover the vessel 
and remove it from the heat ; when the 
mixture is cold reduce it to powder and 
sublime in a closed vessel io placed in 
a furnace that the flames may play 
freely around it to about half its height. 
The heat is gradually increased until the 
lower poi*tion of the subliming vessel 
becomes red hot; the cold sublimate is 
broken into pieces, ground m water to 
a fine powder, passed through a sieve 
and dried. At first the mixture be- 
comes black, takes the name of iEtbiops 
mineral, or black sulphuret of mercury ; 
this substance is then reduced to powder, 
and sublimed in appropriate vessels, when 
a crystallized mass is obtained, com- 
posed of bright filaments of a violet tint ; 
by trituration it becomes of a scarlet 
colour. But the mere gi*inding will not 
be sufficient to give a bright tone to the 
vermilion; various methods are em- 
ployed for that purpose, which are not 
generally known. Some manufacturers 
grind thece ingredients up with plain 
water or with urine, and atlerwards boil 
it for some time ; others treat it with 
nitric acid *, but it does not happen that 
any of the methods hitherto employed 
for heightening the colour of vermilion 
obtained by sublimation, give the same 
brightness as the Chinese vermilion, the 
preparation of which is not known. 2. 
Quicksilver 300 parts, flowers of sulphur 
114 parts, grind them together or some 
houi's and then add gradually 75 parts 
caustic potash dissolved in 450 parts 
water ; continue the grinding for some 
time longer, then gently heat the mix- 
ture in an iron vessel, flrst stirring con- 
stantly, but afterwards only at intervals, 
keeping the heat as near 1 15° Fahr as 
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|K)ssible, and observing to add fresh water 
as the evaporation takes place. When 
the colonr begins to redden great cai*e 
IS necessary to preserve the mixture at 
the proper temperature and to keep the 
sulphuret of mercury quite pulverulent. 
As soon as the colour is nearly fine the 
process must be conducted with in- 
creased caution and at a lower heat for 
some hours, until a rich colour is pro- 
duced. This is well washed in water and 
dried. It is very injurious for those em- 
ployed to inhale mercurial vapours, for 
which reason this operation should be 
performed only in a place where the 
chimney has a good current of air ; there 
also should be fixed to the tube of glass 
with which the mixture is stirred a staff 
sufficiently long to hold at good distance 
from the vessel; in the same way the 
spoon should be lengthened with which 
the potash is added. 

Carmine. — Boil 1 lb. of cochineal and 
4 drs. carbonate of potassa in 7^ galls, 
of water for quarter of an hour. The pot 
is taken from the fire and 8 drs. alum in 
powder mixed into the liquor, which is 
aiterwai'ds well stirred and then allowed 
to settle for 20 minutes or so. The 
liquid is poured into a fresh vessel and a 
solution of 4 drs. fish glue or isinglass, 
dissolved in a pint of water and strained, 
mixed with it. When a skin is formed 
upon the surface the heat is taken away 
and the liquor rapidly stirred, and al- 
lowed afterwards to settle for half an hour 
or so, when the deposited carmine is care- 
fully collected, drained, and dried. 

Painters* Cream. — Pale nut-oil, 6 oz., 
mastic 1 oz. ; dissolve ; add | oz. of sugar 
of lead ground in a little oil ; then add 
water, gradually, until it acquires the 
consistence of cream, working it well all 
the time. Used by painters to cover their 
work when they are obliged to leave it 
for some time. It may be washed off 
with a sponge and water. 

Lakes. — Lakes are made by adding a 
solution of alum, eiiher alone or partly 
saturated with carbonate of potassa, to 
a filtered infusion or decoction of the 
colouring substance, and after agitation 
precipitating the mixture with a solution 
of carbonate of potash ; by precipitating 



a decoction or infusion of the colouring 
substance made with a weak alkaliiu» 
lye, by adding a solution of alum ; or by 
agitating recently-precipitated alumina 
with a solution of the colouring matter, 
prepared as before, until the liquid is 
nearly decoloured, or the alumina ac- 
quires a sufficiently dark tint. The first 
method is usually employed for acidulous 
solutions of colouring matter, or for those 
wtiose tiut is injured by alkalies; the 
second, for those that are brightened, or 
at least uninjured by alkalies ; the third, 
for those colouring matters that have a 
great affinity for gelatinous alumina, and 
readily combine with it by mere agita- 
tion. By attention to these general rules, 
lakes may be prepai*ed from almost all 
animal and vegetable colouring sub- 
stances that yield their colour to water, 
many of which will be found to possess 
great beauty and permanence. The pre- 
cise process adapted to each particular 
substance may be easily ascertained by 
taking a few drops of its infusion or de- 
coction, and observing the effects of alka- 
lies and acids on the colour. The quantity 
of alum or of alumina employed should 
be nearly sufficient to decolour the dye 
liquor, and the quantity of carbonate of 
potassa should be so proportioned to the 
alum as to exactly precipitate the alu- 
mina without leaving free or cai'bonated 
alkali in the liquid. The first portion of 
the precipitate has the deepest colour, and 
the shade gradually becomes paler as the 
operation proceeds. A beautiful tone of 
violet, red, and even purple may be com- 
municated to the colouring matter of co- 
chineal by the addition of perchloride of 
tin ; the addition of arseniate of potassa in 
like manner gives shades which may be 
sought for in vam with alum or alumina. 
Aflcr the 4aKe is precipitated, it must be 
carefully collected, washed with cold dis- 
tilled water, or the purest rain water, un- 
til it ceases to give out colour, and then 
carefully dried in the shade. In this state 
it foims a soft velvety powder. 

Drop Lake is made by dropping the 
moist lake through a small funnel on 
a clean board or slab, and drying it by a 
gentle heat. A very little clear gum- 
water is commonly added to the pasto 
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to give the drops consistence when diy. 
Synonymous with Brazil-vjood Lake. 

Blue Lake. — A fugitive colour pre- 
pared from some of the blue-coloured 
flowers. The name is also applied to 
lump archil, to moist alumina coloured 
with indigo, and to mixed solution of 
paarlash and prussiate of potash, preci- 
pitated with another solution of sulphate 
of iron and alum. These are permanent 
and beautiful, but are seldom used, in 
consequence of indigo and Prussian blue 
supplying all that is wanted in this class 
of colours. 

Brazil-wood Lake. — 1. Ground Bra- 
zil-wood, 1 lb. ; water, 4 galls. ; digest for 
24 hours, then boil for half an hour, add 
alum, 1^ lb., dissolved in a little water ; 
mix, decant, strain, and add a solution 
of tin, ^ lb. ; again mix well and filter ; 
to the clear liquid add, cautiously, a so- 
lution of salt of tartar or carbonate of 
soda, as long as a deep-coloured precipi- 
tate forms, carefully avoiding excess ; col- 
lect, wash, and dry. The product is deep 
red. By collecting the precipitate in 
separate portions, lakes varying in rich- 
ness and depth of colour may be obtained. 
The first portion of the precipitated lalce 
has the brightest colour. An excess of 
alkali turns it violet, and the addition of 
cream of tartar, brownish red. The tint 
turns more on the violet red when the 
solution of tin is omitted. Some persons 
use less, others more, alum. 2. Add 
washed and recently-precipitated alu- 
mina to a strong and filtered decoction 
of Brazil-wood. Inferior to the last. 

Carminated Lake. — 1. The residuum 
of the cochineal left in making carmine 
is boiled with repeated portions of water, 
until it is exhausted of colour; the 
resulting liquor is mixed with that de- 
canted off the cai*mine, and at once fil- 
tered ; some recently-precipitated alu- 
mina is then added, and the whole gently 
heated, and well agitated for a short 
time; as soon as the alumina has ab- 
sorbed sufficient colour, the mixture is 
allowed to settle, after which the clear 
portion is decanted, the lake collected on 
a filter, washed, and dried. The decanted 
liquor if still coloured is now treated 
TTith fresh alumina until exhausted, and 



thus a lake of a second quality is ob- 
tained. 2. To the coloured liquor obtained 
from the carmine and cochineal as above, 
a solution of alum is added, the filtered 
liquor precipitated with a solution of 
carbonate of potassa, and the lake col- 
lected and treated as before. Scarcely so 
good as the last. Some makers mix a 
solution of tin with the coloured liquor, 
adding the alum or alumina ; this brigh- 
tens the colour. The above lake is a good 
glazing colour with oil, but has little 
body. 

Cochineal Lake. — 1. 1 oz. cochineal 
in coarse powder; water and rectified 
spirit, of each, 2 J oz. ; digest for a week, 
filter, and precipitate the tincture with 
a few drops of solution of tin, added every 
2 hours, until the whole of the colour- 
ing matter is thrown down ; lastly, wash 
the precipitate in distilled water, and dry 
it. 2. Digest powdered cochineal in am- 
monia water for a week, dilute the solu- 
tion with a little water, and add the 
liquid to a solution of alum, as long as a 
precipitate falls, which is the lake. 3. 
Coarsely - powdered cochineal, 1 lb., 
water, 2 galls.; boil 1 hour, decant, strain, 
add a solution of salt of tartar, 1 lb., and 
precipitate with a solution of alum. By 
adding the alum first, and precipitating 
the lake with the alkali, the colour will 
be slightly varied. All the above are 
sold as Carminated or Florence Lake, to 
which they are often superior. 

Geeen Lake. — Made by mixing blue 
and yellow lake together. Generally pre- 
pared extemporaneously by the artist on 
his palette. 

Lac Lake. — Boil fresh stick-lac in a 
solution of carbonate of soda, filter the 
solution, precipitate with a solution of 
alum, and proceed as before. A fine 
red. 

Madder Lake. — 1. Crop madder, 2 
oz. ; tie it m a cloth, beat it well in a 
pint of water in a stone mortar, and re- 
peat the process witn about 5 pints ol 
fresh water until it ceases to yield colour ; 
boil the mixed liquor in an earthen ves- 
sel, pour it into a large basin, and add 
1 oz. of alum, previously dissolved in a 
pint of boiling water; stir well, and 
while stirring, pour in gradually of a 
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nroDg solution of carbonate of potassa 
or oil of tartar, H oz. ; let the whole 
stand until cold, then pour off the yel- 
low liquor from the top, drain, agitate 
the residuum with boiling water in sepa- 
rate quantities, 1 quart ; decant, drain, 
and dry. Product, ^ an oz. The Society 
of Arts voted their gold medal to the 
author of this formula. 2. Add a little 
solution of acetate of lead to a decoction 
of madder, to throw down the brown 
colouring matter, filter, add a solution 
of tin or alum, precipitate with a solu- 
tion of carbonate of soda or of potassa ; 
proceed as before. 3. Ground madder, 

2 lbs. ; water, 1 gall. ; macerate with agi- 
tation for 10 minutes, strain off the water, 
and press the remainder quite dry ; re- 
peat the process a second and third time ; 
then add to the mixed liquors, alum, | lb. 
dissolved in water, 3 quarts ; and heat in 
a water bath for 3 or 4 hours, adding 
water as it evaporates ; next filter, first 
through flannel, and when sufficiently 
cold, through paper ; then add a solution 
of carbonate of potassa as long as a pre- 
cipitate falls, which must be washed un- 
til the water comes off colourless, and, 
lastly dried. If the alkali be added in 

3 successive doses, 3 different lakes will 
be obtained, successively diminishing in 
beauty. 

Orange Lake. — Spanish annatto, 4 
oz. ; pearlash, f lb. ; water, 1 gall. ; boil 
for half an hour, sti*ain, precipitate with 
alum, 1 lb., dissolve in water, 1 gall., 
observing not to add the latter solution 
when it ceases to produce an efferves- 
cence or a precipitate; strain, and dry 
the sediment in small squares, lozenges, 
or drops. The addition of some solution 
of tin tunis this lake on the lemon yel- 
low ; acids redden it. 

Red Lake. — Pearlash, 1 lb.; clean 
shreds of scarlet cloth, 3^ lbs. ; water 5 
galls. ; toil till the cloth is decoloured, 
filter the decoction, and precipitate with 
a solution of alum, as before. See Mad- 
der Lake, 

Yellow Lake. — 1. Boil French ber- 
ries, quercitron bark or turmeric, 1 lb., 
and salt of tartar, 1 oz., in water, 1 gall., 
nntil reduced to one-half; then strain the 
decoction, and precipitate with a solution 



of alum. 2. Boil 1 lb. of the dye-stufl 
with alum, | lb. ; water, 1 gall. ; as be- 
fore, and precipitate the decoction with 
a solution of carbonate of potash. See 
Orange Lake. 

White Pigments. — Alum White. 
— Powdered Roman a'.um, 2 lbs. ; honey, 
1 lb. ; mix dry, powder, calcine in a 
shallow dish to whiteness, cool, wash, 
and dry. A beautiful and permanent 
white, both in oil and water. 

Derbyshire White. — From chalk or 
heavy spar, by grinding and elutriation. 

Mineral White. — ^Precipitated car 
bonate of lead. 

Newcastle White. — White - lead 
made with molasses vinegar. 

Nottingham White. — White - lewd 
made with alegar. Peimanent white is 
now commonly sold for it. 

Pearl White.— Fard*s Spanish white. 
Trisnitrate of bismuth. 

pERiiANENT White. — ^Artificial sul- 
phate of baryta, prepared by precipitating 
chloride of barium with dilute sulphuric 
acid, or a solution of glauber salts. A 
good fast white unchanged by sulphur- 
ous fumes. Used to mark jars and boi.* 
ties for containing acids or alkalies, as it 
is affected by very few substances ; also 
to adulterate white-lead. 

Spanish White, — The softest and 
purest white chalk, elutriated, made into 
balls, and well dried. Used as a cheap 
white paint. 

White-lead. — Made by suspending 
rolls of thin sheet lead over malt vinegar, 
or pyroligneous acid, in close vessels, the 
evaporation from the acid being kept up 
by the vessels being placed in a heap of 
dung, or a steam bath. Commercial car- 
bonate of lead, however prepared, is not 
the pure carbonate of lead, but always 
contains a certain propoi*tion of hydrate. 
It is generally largely adulterated with 
native sulphate of baryta or heavy spar, 
and sometimes with chalk. The former 
may be detected by its insolubility in 
dilute sulphuric acid, or a solution of 
oxalic acid or oxalate of ammonia, after 
having been treated with sulphuretted 
hydrogen, or a hydrosulphuret, to throw 
down the lead. Pure carbonate of lead 
doei not lose weight at a tem^T&txis^ <^€ 
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212° Fahr,; 68 grains are entirely dis- 
solved in 150 minims of acetic acid diluted 
with 1 fl. oz. of distilled water ; and the 
solution is not entirely precipitated by a 
solution of 60 grains of phosphate of soda. 
The solution in nitric acid should not 
yield a precipitate when treated with a 
solution of sulphate of soda. Used as a 
fuperior white paint, and, in medicine, 
as an external astringent refrigerant, 
and desiccant. The particles of carbo- 
nate of lead prepared by precipitation, 
or by any of the quick processes, are 
in a somewhat ciystalline and semi- 
translucent condition, and hence do not 
cover so well as that just noticed ; also 
called fine white, and flake white. The 
following are some of the varieties of 
white-lead found in commerce. 

Dutch White-lead. — 1, From flake 
white, 1 cwt. ; chnlk, 3 cwt. 2, (Ordi- 
nary.) Flake white, 1 cwt. ; chalk, 7 
cwt. These form the best white-lead in 
the shops. 

2. English White- l'ead. — Flake 
white lowered with chalk ; covers badly, 
and the colour is inferior to the preceding. 

French White-lead. — From li- 
tharge dissolved in vinegar and the lead 
thrown down by a current of carbonic 
acid gas from coke. Does not cover so 
well as flake white. 

Hamburg White. — From flake whit«, 
1 cwt ; chalk, 2 cwt. Also sold for best 
Dutch white-lead. 

Venetian WHrrE.—From flake white, 
or pure white-lead and chalk, equal parts. 

Sulphate op Lead. — From an acetic 
or nitric solution of litharge precipitated 
b^ adding dilute sulphuric acid, and the 
white powder washed and dried. The 
clear liquid decanted from the precipi- 
tate is poured on fresh litharge, when a 
second solution takes place ; this may be 
repeated for any number of times. 

Chinese White. — Take as much as is 
required of zinc white finely ground, put 
it on a marble or glass slab, mix it into 
a cream of the required consistence by 
adding mucilage of gum tragacanth, 
grinding with a glass muller. For quan- 
tity required to fill an ordinary sized 
Chinese white bottle, add to above 10 or 
I^ drops of thick maeiiageof gum arable 



and 5 or 6 drops of pure glycerine ; grind 
well together, and fill bottle by aid of pa- 
lette knife. Make tragacanth mucilage bv 
putting a small piece, size of a horse bean, 
into 2 oz. of cold water, letting it remaiD 
a day or two till gum swells up and ab- 
sorbs watei', then beat into a pulp. It 
will easily regrind when dry with a little 
fresh medium. As required consistence 
depends much on habit and practice, we do 
not specify any exact proportions. It is 
easy to add white or medium to suit 
taste. The cost when thus made is very 
trifling. 

Whiting. — The same as prepared 
chalk, but prepared more carelessly, in 
horse-mills. 

Wilkinson's White. — From litharge 
ground with sea water until it ceases to 
whiten, and then washed and dried. 

Green Figments. — Bartii's 
Green.— Yellow lake, Prussian blue, 
and clay, ground together. 

Bremen Green. — ^This is properly 
green verditer, but other preparations 
are frequently sold under the name. 

Brighton Green. — Sulphate of coj*- 
per, 7 lbs., add sugar of lead, 3 lbs. ; each 
separately dissolved in water, 5 pints ; 
mix the solutions, stir in whiting, 24 lbs., 
set the paste on chalk stones, and when 
diy grind it to powdei. 

Brunswick Green.^A saturated so- 
lution of sal ammoniac, 3 pai'ts, is poured 
over copper filings or shreds, 2 pai'ts, 
contained in a vessel capable of being 
closed up, and the mixture is kept in a 
warm place for some weeks, when the 
newly-formed green pigment is separated 
from the unoxidized copper, by washing 
the mixture on a sieve ; it is then washed 
with water, and slowly dried in the 
shade. Colour very deep and rich. The 
lighter shades are produced by the ad- 
dition of sulphate of baryta. In another 
method a solution of crude carbonate of 
ammonia or bone spirit is added to a 
mixed solution of alum and blue vitriol, 
as long as it affects the liquor ; in a short 
time the precipitate is collected, washed, 
and dried. The various shades of green 
are produced by using different quantities 
of alum, which " pales " and " cheapens *' 
iU 
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CiutOME Green. — Pi*epared by melt- 
ing in a crucible equivalent quantities of 
aimydrotts boracic acid and bichromate of 
potassium, and treating the fused mass 
with water. The hydi'ated oxide thus 
produced is washed and finely triturated. 
Common chrome green is a mixture of 
chrome yellow and Prussian blue. 

Emerald Green. — A pulp is formed 
with verdigris, 1 part, and suincicnt boil- 
ing water, and afler being passed through 
a sieve, to remove lumps, is added gradu- 
ally to a boiling solution of ai*senious 
acid, 1 part, in water, 10 parts, the mix- 
ture being constantly stirred until the 
precipitate becomes a heavy granular 
powder, when it is collected on a calico 
filter, and dried on chalk stones. 

Gellart's Green. — ^A mixture of co- 
balt blue and flowei*s of zinc with some 
yellow pigment. 

Iris green. — A pigment prepared by 
grinding the juice of the petals of the 
blue flag with quicklime. It is very 
fugitive. 

Mountain Green. — Native green 
carbonate or bicarbonate of copper ground 
to powder, either with or without the 
addition of a little orpiment or chrome 
yellow. That of the shops is commonly 
prepared by adding a solution of carbo- 
nate of soda, or of potassa, to a hot mixed 
solution of sulphate of copper and alum. 
Green verditer is commonly sold for this 
article. 

Prussian Green. — The sediment of 
the process of making Prussian blue from 
bullock's blood or horns, before it has had 
the hydrochloric acid added to it. It is 
also prepared by pouring liquid chlorine 
npon freshly-precipitated Prussian blue. 
As sold, this pigment is generally a mix- 
ture of Prussian blue and gamboge. 

Sap Green. — ^A very fugitive pig- 
ment, prepared from the juice of buck- 
thorn berries. The berries are allowed 
to ferment for a week or eight days in a 
wooden tub. The jmce is then pressed 
out, strained, a little alum added, and the 
whole evaporated to a proper consistence ; 
it is next run into pigs' bladders, and 
hung up in a dry situation to harden. An 
inferior article is made from the juice of 
black alder, and of evergreen privet. It 



is a common practice to add f pint of 
lime water and ^ oz. of gum arable to 
every pint of either of the above juices. 
Powdered arsenious acid, 11 oz. ; carbo- 
nate of potassa, 1^ lb. ; boiling water, 
1 rail. ; dissolve, filter, aud add the so- 
lution, as before, to another solution of 
crystallized sulphate of copper, 2 lbs., in 
water, 3 gall. Product, IJ lb, A very 
fine grass-green colour. 

Sciieele's Green. — White arsenic in 
powder, 1 part ; commercial potash, 2 
parts ; boiling water, 35 parts ; dissolve, 
filter, and add the solution gradually, 
whilst still warm, to a filtered solution 
of sulphate of copper, 2 parts, as long as a 
precipitate falls ; wash the newly-formed 
pigment with warm water, and dry it. 

Vienna or Schweinfurt Green. — 
Arsenious acid, 8 lbs., is dissolved in the 
least possible quantity of boiling water, 
and added to verdigris, 9 or 10 lbs., dif- 
fused through water, at 120° Fahr., the 
pap of the latter being first passed 
through a sieve ; the mixed ingredients 
are then set aside till the mutual reac- 
tion produces the proper shade. 2. Sul- 
phate of copper, 50 lbs., and lime, 10 lbs., 
are dissolved in good vinegar, 20 gall., and 
a boiling-hot solution of white arsenic, 
50 lbs., is conveyed as quickly as possible 
into the liquor; the mixture is stirred 
several times, and then allowed to sub- 
side, after which it is collected on a filter, 
dried, and powdered. The supernatant 
liquor is employed the next time for dis- 
solving the arsenic. 

Manganese Green. — Prepared by 
mixing intimately 3 or 4 parts caustic 
barytes, moistened with water, 2 pails 
nitrate of barytes, and 2 of oxide of man- 
ganese; then introducing the mixture 
into a crucible heated to dull redness, and 
when it has fused, pouring it out, pul- 
verizing it, digesting it in boiling water 
washing it with cold water, and drying 
it in an atmosphere which contains no 
carbonic acid. It answers well for paper 
hangings, being applied by means of thin 
glue , and for some other purposes, white 
of egg being used instead of the glue. 

Yellow Pigments. — Chrome 
Yellow. — 1. Add a filtered solution of 
nitrate or acetate qC lead V& «i Uk« «aW 
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tion of neutral chromate of potash, as 
long as a precipitate falls ; th«n collect 
this, wash it well with clean soil water, 
and dry it out of the reach of sulphu- 
retted vapours. 2. Dissolve acetate of 
lend in warm water, and add a sufficient 
quantity of sulphuric acid to convert it 
into sulphate of lead ; decant the clear 
liquid, wash the residuum with soft 
water, and digest it with agitation in a 
hot solution of yellow neutral chromate 
of potash, containing 1 part of that salt 
to every 3 parts of sulphate of lead ; 
decant the liquid, which is a solution of 
sulphate of potash, and carefully drain, 
wash, and dry the newly-fonned pig- 
ment. The product contains much sul- 
phate of lead, but covers as well, and has 
as good a colour as pure chromate of 
lead, whilst ;t is much cheaper. The 
shade may be varied by increasing or 
lessening the quantity of the chromate. 

King's Yellow, or Orpiment. — A 
native sulphuret of arsenic. It is pre- 
pared artificially by sublimation from a 
mixture of ai'senious acid and sulphur ; 
or by collecting the precipitate when a 
stream of sulphuretted hydrogim gas is 
passed through a solution of arsenious 
acid. 

Naples YEiiLOW. — 1. Powdered me- 
tallic antimony, 3 parts by weight, oxide 
of zinc 1, red-lead 2, mixed, calcined, 
ground to a fine powder and fused in a 
closed crucible ; the fused mass is ground 
to a fine powder and well washed. 2. 
Washed diaphoretic antimony 1 part, 
red-lead 2, grind with water to a stiff 
paste, and expose in a crucible to a red 
heat for 4 or 5 hours. 

Blue Pigments. — Ultramarine. 
—Pure lapis lazuli reduced to fragments 
about the size of a pea, and the colourless 
pieces rejected ; 1 lb. is heated to redness, 
quenched in water, and ground to an im- 
palpable powder ; to this is added, yellow 
resin, 6 oz. ; turpentine, beeswax, and 
linseed oil, each, 2 oz., previously melted 
together ; the whole is next made into a 
mass, which is kneaded in successive por- 
tions of warm water, as long as it co- 
loui*s it blue ; from these it is deposited 
on repose, and is then collected, well 
AMshed with clean watw, dried, and 



sorted according to its qualities. The 
first water, which is usually dirty, is 
thrown away ; the second gives a blue of 
the first quality ; and the third and fol- 
lowing ones yield samples of less value. 
Ultramarine is the most costly, but at the 
same time the most splendid and pei-ma- 
nent, of our blue pigments, and works 
well m oil. 

Ultramarine Ashes. — Obtained from 
the resinous mass from making ultra- 
marine, by melting it with fresh oil, and 
kneading it in water containing a little 
potash or soda ; or, by burning away the 
wax and oil of the mass and well grind- 
ing and washing the residue with water. 
Very permanent, but much less brilliant 
than ultramarine. 

Azure Blue, or Paris Blue. — 1. 
Sulphur, 2 parts ; dry carbonate of soda, 
1 part ; mix well ; gradually heat them 
in a covered crucible to redness, or till 
the mixture fuses, then sprinkle in, by de- 
grees another mixture of silicate of soda 
and aluminate of soda (containing 72 
parts of silica and 70 parts of alumina), 
and continue the heat for an hour. The 
product contains a little free sulphur, 
which may be separated by water. 2. 
Kaolin, 37 parts ; sulphate of soda, 15 ; 
carbonate of soda, 22; sulphur, 18; 
charcoal, 8 ; intimately mixed and heated 
from 24 to 30 hours, in large crucibles ; 
the product is then heated again in cast- 
iron boxes, at a moderate temperature, 
till the required tint is obtained ; it is 
finally pulverized, washed, and dried. 3. 
Take crystallized carbonate of soda, 1075 
grs. ; apply a gentle heat, and, when fused 
in its water of ciystallization, shake in 
finely-pulverized orpiment, 5 grs., and, 
when partly decomposed, add as much 
gelatinous hydrate of alumina as contains 
7 grs. of anhydrous alumina ; finely-sifted 
clay, 100 gra., and flowers of sulphur, 
221 grs., are next to be added ; the whole 
placed in a covered crucible, and at first 
gently heated, to drive off the water, 
but as soon as this is effected, raised to 
redness, the heat being so regulated that 
the ingredients only " sinter " together, 
without actually fusing ; the mass is then 
to be cooled, finely pulverized, suspended 
in river water, and brought upon<a filter 
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the product has now a very beautiful de- 
licate green or bluish colour, but on being 
heated in a covered dish, and stirred about 
from time to time, until the temperature 
reaches that of dull redness, at which 
It must be kept for one or two hours, it 
changes to a rich blue. If the heat of the 
first calcination has been properly regu- 
lated, the whole of the mass taken from 
the crucible will have uniform colour; 
but if too little heat has been used, and 
the ingredients have not been properly 
mixed, there will be colourless parts, 
which should be rejected ; if too much 
heat hiEis been used, or the mass allowed 
to fuse, brown paiis will appear, espe- 
cially if the crucible is of a bad kind, 
or easily destroyed ; these must also be 
rejected. 

Cobalt Blue. — Prepared by slowly 
drying and heating to dull redness a 
mixture of freshly-precipitated alumina 
freed from water as much as possible, 
8 to 10 parts ; arseniate or phosphate of 
cobalt, 1 part. By daylight it is of a 
pure blue, but by artificial light the 
colour turns on the violet. 

Prussian Blue. — Mix alum, 2 parts, 
with sulphate of iron 1 part, add water 
sufficient to dissolve. Then make a so- 
lution of yellow prussiate of potash, add 
to it a little sulphuric acid, and when 
mixed drop in the first solution until the 
precipitate falls slowly ; wash well on a 
filter and diy. Or add a solution of pro- 
tosulphate of iron to one of red prussiate 
of potash ; wash and dry. 

Saxon BlUe. — Dissolve in 1 gallon of 
water 1 oz. sulphate of iron and 8 oz. 
alum ; add together separate solutions 
of prussiate of potash and ordinary pearl- 
ash, until the mixture ceases to deposit 
a precipitate. After the deposit has stood 
for some time it should be collected, 
washed thoroughly, and dried. 

Black Figments. — Ivory Black. 
—Take any quantity of ivory-turner*s 
waste or ivory dust, place in a closed 
crucible and expose for a sufficient time 
to strong heat. Cool the crucible, re- 
move and powder its contents, wash m 
warm water and dry. An inferior pig- 
ment germed Bone Black is made by 
treating bones in a similar manner. 



Lampblack. — Cooley's * Cyclopaedia ' 
has the following receipts for the prepa- 
ration of this useful pigment. 1. A 
conical funnel of tin-plate furnished with 
a small pipe to convey the fumes fi*om 
the apartment, is suspended over a lamp 
fed with oil, tallow, coal-tar, or crude 
naphtha, the wick being large and so 
arranged as to burn with a full smoky 
flame. Largb spongy, mushroom-like 
concretions of an exceedingly light, very 
black, carbonaceous matter gradually 
form at the summit of the cone, and 
must be collected from time to time. 
The funnel should be united to the 
smoke-pipe by means of wire, and no 
solder should be used for the joints of 
either. 2. On a large scale, lampblack 
IS made by burning bone-oil, previously 
freed from its ammonia, or common coal- 
tar, and receiving the smoke in a suit- 
able chamber. In one process the coal- 
tar is violently agitated with lime water 
until the two are well mixed, after which 
it is allowed to subside, and the lime 
water having been drawn off, the tar is 
washed several times with hot water. 
After subsidence and decantation, it is 
put into stills, and rectified. The crude 
naphtha in the receiver is then put into 
a long cast-iron tube furnished with nu- 
merous large burners, underneath which 
is a furnace to heat the pipe to nearly the 
boiling point. Over each burner is a 
sort of funnel which goes into a cast-iron 
pipe or main, which thus receives the 
smoke from all the burners. From this 
main the smoke is conveyed by large 
pipes to a succession of boxes or cham- 
bers, and thence into a series of large 
canvas bags arranged side by side, and 
connected together at top and bottom 
alternately. Fifty to eighty of these 
bags are employed; the last one being 
left open to admit of the escape of the 
smoke, which has thus been made to tra- 
vei-se a space of about 400 yards. As 
soon as the bags contain any considerable 
quantity of black, they are removed and 
emptied. The black deposited in the last 
bag is the finest and best, and it becomes 
progressively coarser as it approaches 
the furnace. The state of minute divi- 
sion in 'wVdO^i \Xife ^axWck. «tI\^\&\\i iijskA 
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lampblack is such as cannot be given to 
any other matter, not even by gri9ding 
it on porpnyry, or by elutriation or 
washing over with water. On this ac- 
count it goes a great way in every kind 
of painting. It may oe rendered drier 
and less oily by gentle calcination in close 
vessels, when it is called Burnt Lamp- 
black, and may then be used as a water 
colour ; or its greasiness may be removed 
by being passed through water slightly 
alkalized with potassa. 

Hussion Lampblack is the soot pro- 
duced by burning the chips of resinous 
deal. It is objectionable chiefly from 
being liable to take fire spontaneously 
when left for some time moistened with 
oil. 

Blub Black. — ^Vine-twigs dried and 
then carefully carbonized, in covered ves- 
sels, until of the proper shade. Pit-coal, 
carefully burnt at a white heat, then 
quenched in water, dried, and well 
ground, foims a cheap, good, and durable 
blue black, fit for most ordinary pur- 
poses. 

Ochres.— These substances are hy- 
drates of iron mixed m various propor- 
tions, and sometimes closely combined 
with various sorts of earth. The gi*eater 
the proportion of clay, the bnghter will 
be the colour : when there is a portion 
of clay, the substance feels greasy to the 
touch, and has more body than those have 
which are mixed with chalk and silex. 
The yellow ochres become red by calci- 
nation: the brown ochres, when pure, 
produce the finest red. Ochres may be 
prepared artificially, by moistening the 
rust of iron, and precipitating, by the 
alkalies, solutions of this metal. For in- 
stance, in precipitating it by the sub-car- 
bonate of soda, or of mui'iate of potass, of 
nitrate, of acetate of iron, or persulphate 
of iron, the most brilliant brown ochres 
are obtained. If the sulphate of iron is 
of a low oxidization, the precipitate is 
olive-coloured, but it soon becomes yel- 
low at the surface by absorbing a greater 
quantity of oxygen. To extend this ope- 
ration to all the precipitates, it only re- 
quires exposure to the air, by stirring it 
up for a sufficient time. The same thing 
ma^ bo obtained in winter quite easily, 



by exposing it to the action of frost in 
wide shallow pans: the water passing 
into the state of ice leaves a small quan- 
tity of air disengaged, which unites with 
the precipitate, and is suiBcient to give 
it an even yellow tone. When bright 
ochres are required, it will be necessary 
to mix alum, in certain proportion, with 
sulphate of iron ; the solution is then to 
be precipitated by lime water. There 
exist in the natural state ochres of so 
very fine a quality, that they require no 
other preparation than that of being 
washed ; therefore it is scarcely worth 
while to manufacture them artificially. 

Cake Colours. — Procure a small 
slab and muller of glass, and grind the 
powders into a smooth stiff paste with 
equal parts of isinglass size and thin 
gum water; compress into squares as 
closely as possible, and dry with a very 
gentle heat. Old crumbling cake-colours 
may be powdered very finely in a biscuit- 
ware mortar, sifted through fine muslin, 
and ground up as above, omitting the 
gum water in the medium. If the pow- 
ders are rubbed up with honey to the 
consistence of thick cream, they answer 
admirably as moist colours. 

Jay's Metallic Paint.— Break 
common resin into dust or small pieces, 
and then dissolve in benzoline or turpen- 
tine until the solution acquires the con- 
sistency of syrup or treacle, or equal 
parts of each of the above spints or hy- 
drocarbons, and any other hydrocarbon 
that will dry and combine with drying 
oils, can be used instead of turpentine or 
benzoline. When the solution is com- 
plete it is gradually added to oxide of 
zinc, which has previously been made 
into a paste with boiled linseed oil, until 
the whole mixture acquires the consist- 
ency of paint suitable for use. A white 
paint is thus produced of a durable and 
glossy character. Other pigments, such 
as sulphate of barytes, oxide of iron, 
Brunswick green, or red-lead, can be 
added to make any desired colour of paint. 
One great advantage of its use, says the 
inventor, is its effectual resistance to heat 
and moisture. It never blisters or cracks, 
even under the hottest sun or the most 
inclement weather. 
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Faint for Wirework. — Boil good 
liiiseed oil with as much litharge as 
will make it of the consistency to be laid 
on with the brush ; add lampblack at the 
rate of 1 part to every 10 by weight 
of the litharge • boil three hours over a 
gentle fire. The first coat should be thin- 
ner than the foUowmg coats. 

Economical Paint.— Skim milk, 
2 quarts ; fresh-slaked lime, 8 oz. ; 
linseed oil, 6 oz. ; white Burgundy pitch, 
2 oz. ; Spanish white, 3 lbs. The lime 
to be slaked in water, exposed to the air, 
miied in one-fourth of the milk ; the oil 
m which the pitch is previously dissolved, 
to be added a little at a time ; then the 
rest of the milk, and afterwards the 
Spanish white. This quantity is suffi- 
cient for 27 square yards, two coats. 

Anti - corrosive Paint. — Take 
equal parts by weight of whiting and 
white-lead with half the quantity of fine 
sand, gravel, or road-dust, and a sufficient 
quantity of colouring matter. This mix- 
ture is made in water and can be used as 
a water colour ; but it is more durable 
to dry it in cakes or powder after mixing, 
and then use it as an oil-paint by grind- 
ing it again in linseed oil. The prepai'a- 
tion of oil recommended for this purpose 
is 12 parts by weight of linseed oil, 1 
boiled linseed oil, and 3 sulphate of lime, 
well mixed. One gallon of this prepared 
oil is used to 7 lbs. of the powdei . 

Bronze Paint {for Iron or Brass). 
— Chrome green, 2 lbs. ; ivory black, 
1 oz. ; chrome yellow, 1 oz. ; good japan, 
1 gill , grind all together and mix with 
linseed oil. 

Painting in Oil Colours. — ^The 
implements and materials necessary for 
oil painting are * oil, varnish, colours, 
brushes, a palette, a palette knife, an 
easel, a rest stick, canvas, and a little 
chalk or crayon. 

Palettes. — Palettes are made of ma- 
hogany, and of satin and other light- 
coloured woods also; those made of the 
latter are preferable, because the coloui*s 
and mixed tints are best seen upon them. 
They should be light in weight, and thin, 
and so perforated as to rest well-balanced 
on the thumb. Palettes are made of oval 
and oblong shapes; the latter form is 



more generally useful and convenient, as 
affording a greater space for tne work- 
ing of tints, as well as for their advan- 
tageous arrangement. Wooden palettes 
should be prepared for use by rubbing 
into them as much raw linseed oil as they 
can be made to imbibe. If this dressing 
with oil be thoroughly effected, and the 
palette be then suffered to dry till it be- 
comes hard, the wood will subsequently 
not be stained by the absorption of colour 
A palette thus prepared is easily cleaned, 
and presents a hard and polished surface, 
exceedingly agreeable for the preparation 
of tints. It is important to keep the 
palette free from indentations and 
scratches, and on no account to neglect 
cleaning if ; the colour never being al- 
lowed to harden upon the wood. 

The Basel, — The easel is a frame which 
supports the painting during its progress. 
Easels are of various forms ; but the most 
convenient is undoubtedly the rack-easel, 
which allows the painter to raise or lowet 
his work with speed and convenience, as 
occasion may require. The commoner 
and cheaper kinds are supplied with pegs 
for this adjustment of the height of the 
work. It is desirable that the easel 
should stand firmly, and^ not be liable, as 
is too often the case, to be overset by any 
slight cause. 

The Rest, or Mahl Stick,— This is used 
to rest or guide the right hand or arm 
when particular steadiness is required, 
as is the case in the painting of small ob- 
jects and minute details. It is usually 
formed of cane or of lance-wood, and it 
should be light, yet firm. The lower 
end of the stick is held in the left hand, 
while the upper extremity, which is co- 
vered with a soft round ball or pad of 
leather, to prevent injury, rests on the 
canvas or some other convenient su im- 
port. 

Brushes for Oil Painting. — To paint 
with effect it is of the first consequence 
to have the brushes well selected, and of 
the best quality that can be procured. 
They are of various kinds :— -of nog-hair, 
sable, badger, fitch, and goat-hair. Oi 
these, the most useful are the hog-hair, 
sable, and badger brushes. Tho black 
fitch and white goat-hair are but Mld^x!c>. 



100 



WORKSHOP RECEIPT 



used, as the sable and hog tool will effect 
all that can be done by the foraier. No- 
thing can be superior to a well-made, 
fine, white bristle tool, in larger work ; 
or to a good red sable for details. 

Jlog-hair Tools. — ^These brushes are 
tnade both round and flat. Flat hog-hair 
arc generally more useful than round 
ones ; they are preferred, as assisting in 
giving a squareness and crispness of 
touch. They should be Strongly and 
neatly made ; and in selecting them be 
sure that the hair has not been cut at the 
points, for this is sometimes done with 
inferior brushes ; but such brushes have 
an unpleasant and coarse touch, laying 
on the colour in a scratchy manner. It 
will be found to be a good test, if they be 
made of a very fine silky-looking hair, 
and be very soft to the touch. They 
should however be firm, yet elastic; 
springing back to their form after being 
pressed laterally upon the hand. Lastly, 
their shape should be flat and wedge- 
like, without straggling or diverging 
hail's. Let the handle be of cedar, and 
polish<*.d ; the cedar is pleasant and light 
to hold, and being polished is easily 
cleaned. The old white pine handles, 
sooner becoming ingrained with colour, 
are both dirty and disagreeable to work 
with. 

Sable Brushes. — The observations re- 
garding hog-hair tools will apply to the 
sable tools ; but these latter should have 
the additional property of coming to a 
fine, yet firm point. Be careful in choos- 
ing sable brushes, the hair of which is of 
a pale yellowish cast ; and see that the 
brush is firm, and that it springs well 
to its point. The round sable tool is as 
serviceable as the flat one, and is used in 
working the finishing parts of a paint- 
ing. Round brushes in quills, known by 
the name of sable pencils, are also appli- 
Ciible to the same purpose. Pencils that 
bag or swell where the hair is inserted in 
the quill, or the hairs of which diverge 
ami form several points, are worthless. 

Badjer Tools are of various sizes ; and 

the hair, instead of coming to a close 

end or point, as in other brushes, diverges 

or spreads out, after the manner of a dust- 

iitg^ brush When good, the hair is long, 



light, and pliant, of a reddish brown or 
black, with clean white ends. The chief 
use of the badger tool is to soften or 
sweeten broad tints, such as skies, water, 
distances, and the like ; it is a very va- 
luable assistant to the young painter ; 
but must be used with caution, because 
its injudicious use frequently destroys 
forms, and produces wooUiness. If the 
badger tool be much employed on a large 
surface of colour, the points of the hair 
frequently become so loaded with colour, 
that it is necessary to clean it often. This 
is best done by pinching up the brush 
rather tightly at the ends, and wiping it 
on a clean rag. The brush is thus kept 
free from colour during the progress ot 
the work, which might otherwise be 
sullied and deteriorated in the purity ot 
its tones. The badger brush is also use- 
ful to the landscape painter, for carrying 
minute points of colour into those wet 
parts of the work which require to be 
lightened, enriched, or varied. 

Cleaning Oil-paint Bmshes, — All 
brushes, after being used, should be care- 
fully cleaned. This is best eflected by 
immei'sing the hair of the brushes in a 
little raw linseed oil ; the oil should 
afterwards be washed out with soap and 
waiTO water, till the froth which is 
made by rubbing the binisLes on the palm 
of the hand is perfectly colourless. The 
brushes should next be rinsed in clean 
watei*, and the water pressed out by a 
clean towel. The hair should then be 
laid straight and smooth, and each brush 
restored to its proper shape, by passing 
it between the finger and thumb, before 
it is left to dry. Care should be taken 
not to break the hair by too violent rub- 
bing, us that would render the brushes 
useless. Many painters use turpentine 
instead of linseed oil, in the cleaning of 
brushes, it effects the object more quickly, 
but the only use of turpentine that 
should be pei*mitted, is to rinse the 
brushes in it slightly, when it is required 
to clean them quickly ; but on no ac- 
count should they be permitted to re- 
main soaking in the turpentine, as this 
practice is certain to injure the brushes ; 
rendering the hair harsh and intractable, 
and frequently dissolving the cement by 
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which the hair is held in the socket of 
the handle. 

Canvas. — This is the general material 
used for painting. It is kept prepared in 
rolls of various widths, and is sold also 
strained on frames of any required size. 
The ground or preparation of the canvas 
should be thin, yet completely covering 
the threads of the fabric ; and it should 
be free from projecting lines and knots. 

Oil Sketching Paper is an extremely 
serviceable material for the young artist. 
It is made of drawing paper, covered with 
two or three thin coats of oil colour, so 
as to furnish a ground similar to that of 
prepared canvas. It is cheap and port- 
able, and serves very well for early at- 
tempts and for preparatory sketches ; 
for trying the effects of any work pre- 
vious to its commencement, as well as 
during its progress. The paper has this 
advantage, that, if the sketch is required 
to be preserved, it can readily be pasted 
or glued upon the canvas, and then 
mounted on a deal frame, when it will 
present the appearance of strained 
canvas. 

Orounds. — Much diversity of opinion 
has existed respecting the colour of the 
surface of the prepared canvas. It is a 
subject of considerable importance, for it 
is impossible to paint a richly-coloured 
picture, with life and warmth, upon a 
dull unsuitable ground. A landscape, if 
carefully handled, can be brought on and 
finished in a more brilliant manner on a 
white ground than on any other. It has 
however been objected to a purely white 
ground, that it is liable to impart a cold 
chalky effect; but it must be remem- 
bered that what is at first white in oil, 
becomes in a short time of a yellowish 
hue, and its coldness of tone is thereby 
lowered. The white, or pale cream-co- 
loured, and pale, warm, drab-coloured 
grounds, seem to surpass all others. The 
reason is that they throw a light, and 
consequently a transparency, through 
the work ; and, as all colours in oil 
painting have a tendency to sink into the 
ground on which they are laid, and to 
become darker, this tendency can be 
counteracted only by having grounds of 
considerable lightness and brilliancy. 



Cold grey grounds have been used in 
landscape painting; but they impart a 
heaviness of colouring much to be 
avoided. Some artists have painted on 
grounds of a dull red, or leather-coloured 
tint, and much richness may be gained 
by such tints ; but after a time the co- 
lours of any portion that may have been 
thinly painted sink into this strong 
ground, and the effect produced is heavy 
and disagreeable. Upon the whole, a white 
ground is to be preferred, as soon as the 
learner has acquired some experience of 
the subsequent effect of his colours ; but 
as the inexperienced find much ditHculty 
in preventing the coldness and poverty 
of expression which it Is likely to cause 
under their hands, it will be advisable 
for the beginner to take the usual light 
stone drab that is generally given tc 
canvas; for it furnishes him with a 
middle tint or tone to start from, which, 
when visible in shadows and middle tints, 
has not the raw chalkiness shown under 
similar circumstances on an unskilfully 
or imperfectly covered white ground. 

Vehicles are used to temper and 
thin the colours, for the purpose of 
bringing them to a proper working 
state. All oils or varnishes act more 
or less to the eventual prejudice of the 
colour with which they are combined 
for application. What is desired in oil 
painting is a vehicle which, while it 
has an agreeable working quality, shall 
neither change nor be degraded by time, 
nor interfere with the purity of the 
tints as they appear at the moment 
they are first laid on ; — a vehicle, that 
shall neither perish nor crack as it 
becomes old. 

Oils. — ^The linseed, poppy, and nut 
oils are the fixed oils used as vehicles; 
turpentine and occasionally spike- 
lavender are the essential oils so uaed. 
Of the fixed oils, linseed is in most 
common use. It should be of a pale 
amber colour, transparent, and limpid ; 
and, when used in moderately warm 
weather, it should dry in a day. The 
most valuable qualities of linseed oil, as a 
vehicle, consist ii. its great strength and 
flexibility. It is by far the str<i^«?«i&\. 'af^ 
au^ t\ve oXkft ^V\Oa. ^Yvwb'^'^V. «o^'v^'««^'®^' 
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under proper management. The next 
in importance is poppy oil. It is m- 
ferior in strength, tenacity, and drying, 
to linseed oil ; but it has the reputation 
of keeping its colour better than lin- 
seed oil ; and it is on this account gene- 
rally employed m grinding white, and 
most of the light pigments. Nut oil is 
more uncertain in its qualities than 
either linseed or poppy oil ; and is fre- 
quently extremely long in drying. Poppy 
oil, however, su]>plies its place so well, 
that it is not commonly required. Oils 
are all more or less influenced in their 
drying by the colours with which they 
are combined ; some of which greatly 
accelerate, while others retard it. With 
certain colours some oils will scarcely 
dry at all, unless means are employed 
to cause them to do so. 

Japanners* Gold Size is sometimes 
employed as a powerful means of drying 
dark and transparent colours, which are 
m general comparatively bad dryers. 

Megilps, — The vehicles known by this 
name are in great favour with artists. 
Tliey possess a gelatinous texture, which 
enables them, while flowing freely from 
the pencil, yet to keep their place in 
pamting and glazing. The megilp ge- 
nerally in use is formed by mixing to- 
gether equal parts of strong mastic 
varuish and drying oil. After remain- 
ing undisturbed for a few minutes, it 
assumes a gelatinous texture, resembling 
a thin, transparent, amber-coloured jelly. 
Megilp varies m colour, as it is made 
with either a pale or deep - coloured 
drying oil. The palest is made by using 
instead liuseed oil, in which a small 
quantity of finely-ground sugar of lead 
has been diffused. With equal parts of 
this compound, and of mastic varnisk, a 
very light megilp is obtained. Another 
megilp is made by mixing 1 part of a 
satumted solution of sugar of lead in 
water, with 2 parts of linseed or 
popjiy oil. These are to be well stirred 
or shaken together, till they are com- 
bined; and then 2 parts of mastic 
varnish added, and well mixed with the 
preceding. By this means a white 
crenmy emulsion ia obtained, which, 
though opaque iff use, becomes auite 



transparent as it dries. A compound 
used occasionally in combination with 
megilp, and consisting of 1 part of 
copal varnish, 1 part of Imseed or 
poppy oil, and 1 part of turpentine, 
will furnish a pleasant and serviceable 
vehicle for general use. Care must bf 
taken, however, to fo xe its drying by the 
addition of ground sugar of lead, when 
emplgyed with slowly-drying pigments. 
Glazing. — A glaze is a thin trans- 
parent film of colour, laid upon another 
colour to modify the tone, or to aid the 
effect of the latter ; the work thereby 
appearing distinctly through the super- 
imposed layer of glaze, from which it 
receives a characteristic hue. Glazing 
is effected by diluting proper trans- 
parent colours with megilp or other 
suitable vehicle. Thus diluted, these 
colours are laid upon portions of the 
work, either in broad flat tints, or in 
touches partially and judiciously dis- 
tributed. The object of this process is 
to strengthen shadows, and to give 
warmth or coldness to their hue; to 
subdue lights that are unduly obtrusive, 
or to give additional colour and tone to 
those that are deficient in force and 
richness. Should it be necessai'y to 
lighten the tone of any pai*t of the pic- 
ture, this cannot be done by merely 
glazing ; the first tints must first he 
concealed with brighter colours, of sufli- 
cient body for that purpose, and the 
glaze may then be applied. The glaze 
should usually be darker than the 
ground colour ui)on which it is to be 
laid ; and, as a rule, it may be observed 
that the first painting of the picture 
should be brighter than the subject may 
require, in order that the subsequent 
glazings may lower and obscure it to a 
proper and efTcctive degree of tone. 
Glazing is generally effected by the ap- 
plication of diluted ti*anspai*ent colours ; 
but occasionally semi-transparent co- 
lours are used for this purpose, provided 
they are rendered sufficiently transpa- 
rent by the admixture of a large pro- 
portion of vehicle. These latter glazings 
are capable of being applied with excel- 
lent effect, where it may be necessary to 
modify t\ve to\iiea of those ]^arts of the 
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picture which do not appear satisfac- 
tory, or to produce particular effects, 
such as representations of smoke, dust, 
mists, and the like. Caution is, how- 
ever, necessary in glazing with opaque 
coloui's ; because, if used in excess, they 
will deteriorate the picture, by destroy- 
ing its transparency. Should a glazing 
produce a result different from what 
was intended, the glaze may easily be 
removed by a rag, or, if the spot be 
small, by the finger, piovided the re- 
moval be effected immediately ^ that is, 
before the glaze has had time to fasten 
itself upon, or to soften, the colour on 
which it is laid, and in no case must 
glazing be attempted before the colours 
over which it is laid have become per- 
fectly dry and firm. 

Impasting. — In oil painting, the 
shadows, or dark portions of the picture, 
are painted thinly, while the lights are 
laid on, or impasted with a full pencil 
and a stiff colour. In the lights of the 
foreground, and of parts not intended 
to be remote, or to retire, the impasting 
should be bold and free ; while, in the 
more brilliant lights, it cannot well be 
too solid. There is, however, a reason- 
able limit to the practice ; since actual 
protuberance or prominence of the paint 
itself will, in certain lights, produce a 
false shadow, and therefore a bad and 
false effect. This will be understood, 
from observing that the loading of thick 
masses of colour upon the picture, so as 
to make them project considerably from 
the sui-face, is done with the view of 
their being strongly illuminated by light 
actually incident upon the picture, and 
of thus mechanically aiding in the pro- 
duction of roundness and relief, or in 
giving a sparkling effect to polished ob- 
jects or glitteinng points. But this ar- 
tifice must be had recourse to sparingly 
and cautiously ; else it defeats its own 
object, and produces a coarse and vulgar 
air and effect. The palette knife has 
always been a favourite instrument of 
this impasting, or laying on of colour, 
capable as it is of producing an agree- 
able brightness on, and of giving an ap- 
propriate flatness to, the pigment. A 
clear and appropriate tint, ff>r instance, 



skilfully swept across a sky by these 
means, often produces a tarprisingly 
brilliant and charming effect. 

Scumbling. — Scumblms;, the opposite 
process to that of glazing, is done by 
going lightly over the work with ao 
opaque tint, generally produced by an 
admixture of white. For this purpose 
a hog-hair brush is employed, charged 
with colour but sparingly ; and with it 
the tints are drawn very thinly, and 
somewhat loosely, over the previous 
painting, which should, as in the case 
of glazinQy be dry and firm. Scumb- 
ling is used to modify certain effects, 
by rendering the portion, to which 
it is applied, cooler, greyer, and in 
fact less defined, than it was before, 
and to give air and distance to objects 
that seemed too near. It is thus ot 
service both in correcting a tendency tc 
muddiness or dirtiness of colour, and to 
what may be called hardness or over- 
distinctness of detail, and in weakening 
the force of colours that are too power- 
ful by softening and uniting such tints 
as may be too violently contrasted. 
It is desirable to avoid, as far as pos- 
sible, scumbling over shadows, as an 
inexperienced hand might thus destroy 
their transparency. 

Harmony of Colours. — Har- 
mony of colour is produced by an equable 
use and distribution of the primary co- 
lours, whether used simply as sjch, or 
united in various proportions in their 
compounds. Harmony is recognized in 
a picture when nothing exists in it that 
disturbs the eye by violent opposition or 
contrast of coloui's ; judicious contrast, 
however, tends much to produce har 
mony, when the force of the contrast is 
diminished by the juxtaposition of tends 
partaking more or less of tlie colours eni' 
ployed in producing the contrast. This 
we shall f nd is the process employed by 
nature, the reds in which are haimonized 
with the contrasting green by hues of 
orange, or yellow green; and so with 
other colours. Harmony of colour in 
painting is best obtained by seeing the 
palette with those pigments which, 
through the prevalence of any of the pri- 
maries, blend, or^ «& \\»'^«t^^Ts«. >^5^Sk 
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each other. Thus, commencing with 
white, we proceed to yellow, orange, or 
yellow-reds, red, blue-reds, blues, gi-een- 
olues, greens, browns, grey, and black. 
A palette can be set warm or cold, as the 
subject may require, by selecting pig- 
ments in which blue predommates or is 
deficient. 



S 
r 

I 



(Blub la con- (Red and' 

trasted by . . ( Yellow, 

Red is con- (Blue andl 

trasted by . . ( Yellow, 



or Orange. ] ^ 



or Green. 



I Yellow is con- (Blue and) ^, t>„^i« 
trastedby ..i Red. | or P«T>le. 



1 



I n.»«»» «, i Red and 
Orange, or I Yellow, 

r<«»a« «.. (Blue andl 
[Green, or -^Yellow, 

[D,,».io -SI. j Blue audi 
'^'P^^^^M Red. 



is contrasted by 

Blur. 
is contrasted by 

Red. 
is contrasted by 

Yellow. 



n 

o 
o 

Q. 

1 

n 



3. 



Painting in Water Colours. — 
The practice of the art consists of sketch- 
mg the outlme, of tinting or shading with 
sepia, bistre, or india-ink ; and of the 
application of the pigments, in three or 
more successive stages, to the attainment 
of a finished drawing. Our instructions 
must, of necessity, be of a general cha- 
racter, because almost every artist of ge- 
nius finds out for himself and practises 
some peculiar methods of applying the 
pigments, which can only be learned by 
those who become his pupils. These pe- 
culiar methods constitute the various 
styles of the masters of the art, by which 
tlieir works are so readily recognized and 
distinguished. 

Materials. — The principal materials 
required by the painter in water colours 
are drawing paper, ivory, for miniatures, 
a drawing board, pigments or coloui^, 
lead pencils, hair pencils, or brushes, 
palettes, slabs, and saucers, cups or glasses 
for holding water, sponge, gum water, 
ox-gall, india-rubber, drawing pins, a 
sharp convex-pointed knife, a fiat ruler. 

The Fainting Hoom. — The choice of a 
situ&tion for the practice of painting is 
not a matter of indififerenoe : the room 
should be well lighted, of a northern 
aspect, if possible, and free from reflected 
colours from opposite objects. As dust 
and greSso are inimical to the delicacy 
and integ]:ity of water-oolour painting, 
Ji H'jj) ho the first care of the student to 



guard against them. The lig^t should 
fall on the left hand of the painter, and 
not be admitted below the head. A room 
lighted from above, or by a skylight, is 
much to be preferred. 

Pencils f or Brushes for Water Colours, 
— ^The hair pencils, or brushes used in 
water-colour painting are made of camel- 
hair, and fitch, or sable. The best are 
those known as soft brown or black 
sables ; those made of red sable are not 
so useful, as they possess the bad quality 
of stiffness, and disturb the colours by 
their harshness. These brushes will hold 
a considerable quantity of fiuid, and 
should be used full, but not to overflow- 
ing, so as to become unmanageable. 
After using, they should be carefully 
washed in clean water, and then slightly 
pressed m a piece of clean linen rag. A 
brush put away unwashed, especially if 
it has been used for india-ink, or any durk 
pigment, can scarcely ever be cleaned 
again so as to be fit to use with light or 
delicate pigments. For large drawings 
brushes are prepared, both round and 
flat, mounted in tin ; these are also use- 
ful in washing. The most essential qua- 
lity of a good pencil is, that it should 
yield a good point, for it is that part only 
which is used ; the hairs when moistened 
should foim a cone terminating in a fiue 
and delicate point. It should also be firm, 
yet elastic, returning to a straight direc- 
tion immediately upon being lifted from 
the paper. 

Management of a Water-Colour Draw- 
ing, — ^The manipulation in water-colour 
painting is of the greatest simplicity, con- 
sisting merely in selecting the pigments 
required, mixing from them the various 
tints the subject demands, and leaving 
them in their proper places upon the 
paper. These pigments are rubbed with 
boiled or distilled water, on earthenware 
slabs, with the addition of a small quan- 
tity of gum water, for the strong mark- 
ing of the shadows, and so on. It is the 
usual practice to lay on the first tints or 
washes with the hard-cake pigments 
ground on the slabs, while the middle or 
foreground is painted with the soft, or 
body-colours ; which, by remaining con- 
stantly moist, are always ready for use. 
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The pigments should be ground in suf- 
ficient quantity, and with so much water 
as to be quite fluid, and capable of en- 
tirely filling the brush ; the superfluous 
quantity can be easily removed by 
slightly pressing the brush on the edge 
of the palette ; for unless the pigments 
are reduced to this state of fluidity, the 
drawing acquires a dry and harsh ap- 
pearance ; while, at the same time, an 
excess of fluidity produces a thinness and 
meagreness, leaving a dark edge sur- 
rounding the coloured surface, which in- 
evitably betrays the inexperienced hand. 
The progress of a water>colour drawing 
IS from simply washing with the requi- 
site colours, as a preparatory stage, and 
proceeding by gradual and delicate addi- 
tions where they are required, and so on 
to the finishing, which consists in apply- 
ing the colours in their full body and 
strength, giving solidity to the forais, 
and a definiteness to the outlines that 
constitutes a finished picture, equal in 
vigour, freshness, and richness of tone to 
oil painting. Many parts of the draw- 
ing must unavoidably be gone over with 
colour that should be left white for the 
high or brilliant lights : the colour must 
be removed from these places by rubbing 
with a sharp scraper or by moistening 
the spot to be reclaimed with a pencil 
dipped in clean water ; after it has re- 
mained a few moments, the moisture is 
removed with a piece of clean blotting 
paper, and then rubbing the surface of 
the paper by means of a white handkeF- 
chief, india-rubber, or bread-crumbs. 

House Painting. — To produce 
the different tints, various colours are 
added to the white-lead base, in quantity 
according to the intensity of the tint de- 
sired, amounting, sometimes, to an ex- 
clusion of the white-lead in the upper or 
finishing coats. The following are the 
colours generally used by the house 
painter : — 

White, — White-lead, Nottingham 
white, flake white. 

Slack.— Ivory black, lampblack, blue 
black, patent black. 

Yellows, — Chrome yellow, King's yel- 
low, Naples yellow, yellow ochre, raw 
sieuoat yellow lake. 



Browns, — Burnt umber, raw umber, 
Vandyke brown, purple brown, Spanish 
brown, York brown, 

Beds. — Vermilion, scarlet lake, crim- 
son lake, Indian red, Venetian red, red- 
lead, orange-lead, burnt ochre, burnt 
sienna. 

Greens. — Brunswick green, emerald 
green, verdigris. 

Blues, — Prussian blue, indigo, cobalt, 
ultramarine. 

To bring these colours to a state fit for 
use, they are ground up with a small 
quantity of oil ; but for painting in dis- 
temper, the colours must be ground up 
in water. Linseed oil is that which is in 
general use, and is quite sufficient for the 
purpose of the plain painter, especially 
when improved by being kept for several 
years, as it then loses a great part of its 
colour. In rare instances, where the least 
yellowness in the oil would be injurious, 
nut or poppy oil may be used with ad- 
vantage. Spirit of turpentine is largely 
employed in Dainting ; it is obtained by 
distillation from crude turpentine, which 
is procured from the larch and fir trees : 
being of a volatile nature, it is used by 
the painter to produce what is called a 
flat ; it evaporates, and leaves the paint 
without the least shine. It is also em- 
ployed in those situations where oil would 
not dry, as in the first coat on old work, 
which is likely to be a little greasy from 
smoke. 

Driers. — ^To hasten the drying of 
paints, driers are generally used. Those 
most in use are sugar of lead, litharge, 
and white copperas. These, when well 
ground and mixed in small portions with 
paint, very much assist them in drying ; 
indeed, some colours will not dry with- 
out them. Red-lead is also an excellent 
drier ; and in cases where its colour is 
not objectionable, is much used. Sugar 
of lead is, however, the best drier^ 
though somewhat more expensive than 
the others. It should be observed that, 
in the finishing coats of delicate colours, 
driei*s are generally avoided, as they have 
a slight tendency to injure the colour. 
Linseed oil has sometimes a drying qua- 
lity given to it by boiling with drying 
substauceS) vrUvcVi x^^^^\% \\» ^i^\«^s^^^ 
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useful on spme occasions. A very good 
diTing oil IS made by boiling 1 gallon 
of linseed oil with a | lb. of litharge, 
or*red-lead, reduced to a fine powder. 
It must be kept slightly boiling for 
about 2 hours, or until it ceases to throw 
up any scum; when cold, the clear 
oil must be poured off, and kept for 
use. 

House Painters* Toom. — ^The brushes 
used are of all sizes, both round and 
fiat, and are made chiefly of hog-hair. 
The large round brush called the pound 
bioish, and a smaller one called the tool, 
are those mostly used in plain work. The 
smallest hog-hair brushes are called 
fitches, and are used for puttmg m small 
work where the tool would be too large. 
The pound brush is used as a duster for 
some time previous to putting it in co- 
lour, and thus it is rendered much softer. 
The smallest brushes are the camel-hair 
pencils with long or shoi*t hair, according 
to the work to be lone. The stopping 
knife has a shorter blade than the palette 
knife, and is pointed. It is used for 
making good the holes and cracks with 
putty. Putty is made of common whit- 
mg, pounded fine, and well kneaded with 
linseed oil, till it becomes about the con- 
sistence of stiff dough. 

Grinding Colours for House Paint- 
ing. — When a colour-mill is not used, 
the grindstone and muller is an apparatus 
necessary to every painter, as the purity 
of the colours sold ready ground at the 
shops is nut to be depended upon ; and 
some colours, as lakes and Prussian blue, 
will not keep long after grinding. The 
grindstone is a slab of porphyry marble, 
or granite, about two feet square; the 
chief requisite is, that it be hard, and 
close-grained. The muller is a hard and 
conical-formed stone, the diameter of the 
base or rubbing surface of wiiich should 
be about one-sixth of that of the grind- 
stone, and the cone high enough to get 
a sufficient hold of it with the hands. 
The face of both grindstone and muller 
should be perfectly flat and smooth. A 
large palette knife is used to gather 
the colour from the stone as soon as it 
is sufficiently ground. All substances 
employed for painting in oil require to 



be ground up with a small portion of the 
oil, -previous to mixing them with the 
whole quantity required for use ; for this 
purpose, they must first be pounded, and 
passed through a tolerably fine sieve, 
then mixed with a portion of linseed oil, 
just sufficient to saturate them ; a quan- 
tity, about the size of a small egg, is to 
be taken on the point of the palette knife, 
and placed on the stone ; the muller is 
then placed upon it, and moved round 
about, or to and fro in all directions, 
bearing a little weight on it at the same 
time. This should be continued until it 
is ground perfectly fine, having the con- 
sistence and smoothness of butter. The 
colour must be occasionally trimmed 
from the edges of the stone and muller 
with the palette knife, and put under 
the muller in the middle of the stone. 
When sufl[iciently ground, it is removed 
from the stone with the palette knif^f, 
and a fresh quantity taken. It is not 
well to have much colour on the stone 
at one time ; it makes it more laborious, 
and will take a longer time to grind the 
same quantity equally well. 

Mixing Colours for House Paint- 
ing. — ^Before the colours which have been 
ground can be applied to the work, they 
must be rendered fluid by the addition of 
linseed oil, or spirits of turpentine, or 
certain proportions of both. When a 
tinted colour is required to be mixed np., 
a small quantity of the proper tint should 
be first prepared on the palette, which 
will serve as a guide to mix the whole 
quantity by. With the ground white- 
lead there should first be well mixed 
a portion of oil, and then the tinting co- 
lour should be added, as ascertained by 
the pattern on the palette. When these 
are thoroughly mixed and matched to the 
proper tint, the remaining portion of the 
oil or turpentine is to be added ; this is 
better than putting in all the oil at once . 
it should then be strained through a 
piece of fine canvas, or fine sieve, and 
should be about the consistence of cream, 
or just so as to work easily. If it is too 
thick, the worK will have an uneven, 
cloudy appearance, and it will be hard to 
spread; while, if it be too thin, it will 
be likely to run, or will require a greater 
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number of coats to cover the ground, and 
render the work solid. The straining 
ought not to be neglected ^Yhere the ap- 
pearance of the work is studied. 

Painting New Work. — Clean the 
work, carefully removing all projec- 
tions, such as glue, or whiting spots; 
this is easily done with the stopping 
knife and duster* then cover over the 
knots with a composition of red-lead, 
called knotting. If the knots are very 
bad, they must -be cut out. After knot- 
ting comes the priming, or fii*st coat of 
paint. When the priming is quite diy, 
all nail-holes, cracks, and defects, are to 
oe made good witn putty ; then proceed 
to the next coat, called the second co- 
lour ; when this is dry, those places are 
to be stopped which were omitted in 
the last coat : and proceed according to 
tlie number of coats intended to be 
given. It should be observed that se- 
cond colour for new work is made up 
chiefly with oil, as it best stops the 
suction of the wood ; but second colour 
for old work is made up chiefly with 
turpentine, because oil colour would not 
dry or adhere to it so well. The colour 
should be spread on as evenly as pos- 
sible ; and to effect this, as soon as the 
whole, or a convenient quantity, is co- 
vered, the brush should be passed over 
it in a direction contrary to that in 
which it is finally to be laid off; this is 
called crossing. After crossing, it should 
be laid off softly and carefully, in a di- 
rection contrary to the crossing, but 
with the grain of the wood, taking care 
that none of the crossed brush marks 
be left visible. The criterion of good 
workmanship is, that the paint be laid 
evenly, and the brush marks be not ob- 
served. In laying off, the brush should 
be laid into that poition of the work 
already done, that the joining may not 
be perceived. Every coat should be per- 
fetlly dry, and all dust carefully re- 
moved, before the succeeding one ii laid 
over it. 

Painting Old Work. — Carefully re- 
move all dirt and extraneous matter with 
the stopping knife and duster; those 
places near the eye should be rubbed 
with pumioe-fitonei and ^leas^ placet 



should be well rubbed with turpentine. 
Bring forward new patches and decayed 
parts with a coat of priming ; stop and 
make good with putty, then pro'beed 
with the fii*st coat, or second colour, in 
turpentine. The quality of the next 
coat will depend upon the manner in 
which it is to be finished. If it is to be 
painted twice in oil, and flatted, the 
next coat, or third colour, should be 
mixed up chiefly in oil, and tinted like 
the finishing colour, to form a ground 
for the flatting. The greater the shine 
of the ground, the more dead will be 
the finishing coat or flatting: like- 
wise, the more dead the ground, the 
better will the finishing oil shine ; there- 
fore, it is a general rule that for finish- 
ing in oil the under coat should be tur- 
pentine, and for finishing flat, the under 
coat, or ground colour, should be oil; 
but observe, that all turpentine under- 
coats have a little oil with them, and all 
oil under-coats, except the priming or 
first coat on now work, have a little 
turpentine with them. Knotting is made 
with red -lead, carefVilly ground, and 
thinned with boiled oil and a little tur- 
pentine. For inside work, red - lead 
carefully ground in water, and mixed 
up with double size, is a good substi- 
tute, and is generally used : it must be 
used hot. 

Priming for New Work. — ^This is made 
of white-lead, with driers and a little 
red-lead to harden it, and further to 
assist its drying; it is thinned entirely 
with oil, and should be made very thin, 
as the new wood, or plaster, sucks it in 
very fast. It is a frequent practice 
with painters to save the oil coats by 
giving the new work a coat of size, or 
size and water, with a little whiting, 
called clearcole; but where durability 
is consulted, this should not be done. 
The size stops the suction of the wood or 
plaster, but at the same time it prevents 
the oil paint from adhering to the work ^ 
the consequence is, that it is apt to peel 
or chip off, especially in damp places. 
Clearcole is sometimes advantageously 
used on old greasy work on which oil 
paint would not dry. 
^' Sccmd Colour jot 'Ne\'ti "^wX^^x ks^^ 
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second colour. — This is white - lead 
thinned with oil and a little turpentine, 
with suitable driers. The proportion 
of driers for ordinary cases is about 1} oz. 
to 10 lbs. of white-lead ; but in winter, or 
under other unfavourable circumstances, 
the quantity of driei's must be increased. 

Second Colour for Old Workj or tur- 
pentine second colour. — This is white- 
lead thinned with about 3 parts of tur- 
pentine, and 1 of oil, also a little driers. 
Where mucn turpentme is used, less driers 
are required. 

Turpentine Colour, — ^This is only used 
when the work is to be finished in oil ; 
that is left shining. It is thinned al- 
most entirely with tui*pentine, that the 
finishing coat may have a better gloss. 

Third, or Ground Colour, is thinned 
with two-thirds oil and one-thii*d tur- 
pentine, and tinted a shade darker than 
the finishing colour. 

Finishing Oil Colour is thinned with 
a little more oil than turpentine, and 
tinted to the desired colour. 

Flatting, or finishing turpentine colour, 
is thinned entirely with turpentine, and 
has no shine. 

Bastard Flat is thinned with turpen- 
tine and a little oil, which renders it 
more durable than the perfect flatting. 
To procure a good flat, it is necessary to 
have a perfectly even glossy ground, and 
it should be of the same tint, but a little 
darker than the finishing flat. 

Clearcole and Finish, — Stop defects 
with putty, clearcole, and finish with 
oil finishing colour, as directed. 

Two Coats in Oil, — ^Turpentine second 
colour, and finishing oil colour. 

Tivo Coats in Oil and Flat. — Turpen- 
tine second colour; third colour; and 
flat. 

Three Coats in Oil. — Turpentine se- 
cond colour; turpentine colour; and 
finishing oil colour. 

Three Coats in Oil and Flat (old work). 
— ^Turpentine second colour ; turpentine 
colour; third, or ground colour; and 
flatting. 

Four Coats in Oil (new work). — Oil 
priming; oil second colour; turpentine 
colour ; and oil finishing colour, 
v^wr Caa/s in Oil and Flat (new work). 



— Oil priming; oil second colour; tur- 
pentine colour; thi^d or ground colour; 
and flatting. 

Colours jor House Painting. — 
Stone Colour. — White-lead, with a little 
burnt or raw umber, and yellow ochre. 
Crrey Stone Colour. — White-lead, and 
a little black. 

Drab. — White-lead, with burnt umbei 
and a little yellow ochre for a warm 
tint, and with raw umber, and a little 
black for a green tint. 

Pearl Colour, or pearl grey. — White- 
lead with black, and a little Prussian 
blue. 

Sky Blue. — White-lead, with Prussian 
blue. 

French Grey. — White - lead, with 
Prussian blue, and a little lake. These 
last, used in various proportions, will 
make purples and lilacs of all shades. 

Faum Colour. — ^White-iead, with stone 
ochre, and a little vermilion or burnt 
stone ochre. 

Buff. — White-lead and yellow ochre. 
Cream Colour. — Same as the last, 
with more white. 

Lemon Colour, — White - le.id, with 
chrome yellow. 

Orange Colour. — Oi*ange - lead, or 
chrome yellow and vermilion. 

Peach Colour. — White-lead, with either 
vermilion, Indian red, purple brown, or 
burnt stone ochre. 

Gold Colour. — Chrome yellow, with a 
little vermilion and white. 

Violet Colour. — White -lead, with 
vermilion, blue and black. 

Sage Green. — Prussian blue, raw 
umber, and yellow stone ochre, with a 
little white, and thinned with boiled 
oil and a little turpentine. 

Olive Green. — Raw umber, with 
Prussian blue, thinned as before. 

Pea Green. — White-lead, with Bruns- 
wick green, or with Pinissian blue and 
chrome yellow. 

Chocolate Colour. — Spanish brown, or 
Venetian red and black, thinned with 
boiled oil and a little turpentine. 

Zead Colour. — ^White-lead and black. 
Plain Opaque Oak Colour. — White- 
lead, with yellow ochre and bvint 
vmhWf 
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Plain Opaque Mahogany Colour, — 
Purple brown, or Venetian red, with a 
little black. 

Black should be ground in boiled oil, 
and thinned with boiled oil and a little 
turpentine. It will be obvious that the 
proportions of the colours above men- 
tioned must be determined by the par- 
ticular tone of colour required. 

Cleaning House Paint. — Old 
paint work should be first well dusted, 
then cleaned by washing with a ley of 
pearlash and water ; it is sometimes ne- 
cessar}', after the washing, to give a coat 
of weak size, and as soon as it is dry, 
apply varnish, using copal for light 
work, and carriage for dark. Some hand- 
rails, doors, and so on, are so saturated 
with grease, that no washmg will re- 
move it. When this is the case, brush 
the foul parts over with strong fresh- 
made lime-wash, let that dry, then rub it 
off; if the grease is not removed, repeat 
^^he lime-washing, until the grease is 
thoroughly drawn out ; wash the lime 
clean off, and afterwards apply the sizing, 
and lastly the varnish. 

To Paint Plaster. — Five coats are 
generally requisite to paint plaster well ; 
but where it is not of a very absorbent 
nature, four are found to answer. The 
first is composed of white-lead, diluted 
with linseed oil, to rather a thin consist- 
ency, in order that the plaster may be 
well satui'ated ; and into this is put a 
small quantity of litharge to ensure its 
drying. In painting quick plaster, the 
oil in this coat is entirely absorbed, thus 
hardening it to the extent of about the 
eighth of an inch inwards from the sur- 
face. When this is found to be the case, 
the second coat should also be thin, that 
the plaster may be thoroughly saturated ; 
and it will be found necessary afler this 
to give other three coats, making in all 
five. The second coat will be found to be 
but partially absorbed, and it is there- 
fore requisite to make the third coat a 
good deal thicker, and to introduce into 
it a little spirits of turpentine, and such 
of the colouring pigments already enume- 
rated, as may bring it somewhat near to 
the tint of which the apartment is to be 
finished. The fourth coat should be as 



thick as it can be well used, and should 
be diluted with equal parts of oil and 
spirits of turpentine. The colour of it 
ought to be several shades darker than 
that which is intended for the finishing 
coat, and the dry ingredient, sugar of lead 
instead of litharge. These coats ought nil 
to be laid on with much care, both as to 
smoothness and equality, and each lightly 
rubbed with sand paper before the appli- 
cation of the other. The finishing or 
flatting coat, as it is termed from its 
drying without any gloss, is next applied* 
It ought, like others, to be composed of 
pure white-lead, ground as already de- 
scribed, and diluted entirely with spirits 
of turpentine; and it should appear, 
when mixed, a few shades lighter than 
the pattern chosen for the wall, as it 
darkens in the drying. The drying in- 
gredient should be a small portion of 
japanneiV gold size. This coat must be 
applied with great care and dispatch, as 
the spirits of turpentine evaporate very 
rapidly, and if touched with the brush 
after that takes place, which is in little 
more than a minute after its application, 
an indelible glossy mark will be left on 
the sui'face. Nothing has been said of 
the time that each of the coats will take 
to dry sufficiently to receive the next, as 
that depends much upon the state of the 
weather, the quantity of driers employed, 
and the atmosphere kept up in the apart- 
ment. It may be observed, however, 
that under any circumstances the first 
coat ought to stand a few days before the 
application of the second ; the second a 
little longer before the application of the 
third ; and the third, uiUess in four-coat 
work, should have still longer time to 
harden. But the coat immediately be- 
fore the flatting or finishing coat ought 
not to stand above two days, as much of 
the beauty and solidity of the work will 
depend on the latter dying into, and 
uniting with the former. 

Fresco Painting. — ^The prepara- 
tion of a wall for fresco painting is a 
matter of time and should proceed with 
much carefulness, for on the goodness of 
this portion of the work depends in a 
great measure the durability of the 
painting. If the wall is already co^«x«)l 
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with plaster or laths it should be cleared, 
the bricks thoroughly scraped, and after- 
wards well chipped. See that the bricks 
are in good condition and perfectly dry, 
and then proceed to lay on the first coat, 
consisting of river sand and the best old 
lime, mixed to about the usual thickness. 
This should be laid on so as to leave a 
level but rough surface. At some places 
on the Continent small flint pebbles are 
mixed with this comi)osition to give the 
requisite roughness. This ground-work 
should be allowed to dry thoroughly ; 
indeed, unless the lime is old, it will be 
some considerable time before it will be 
safe to put on the intonaco or painting- 
surface. This should be prepared with 
the very best old lime, perfectly free 
from grit. The lime is mixed in troughs 
to the consistence of milk, and is then 
passed through hair sieves into jars, 
where it is allowed to settle, and the 
water poured off. It is then ready to be 
mixed with the sand (fine quartz sand, 
well sifted, is the best) in the proportion 
of one part lime to two parts sand. The 
implements used to float on the last coat 
are made of wood or glass, but trowels of 
iron may be used if free from rust, and 
care is taken not to press the iron too 
forcibly on the intonaco. When the lime 
and sand coating is ready to be laid, the 
rough cast must be wetted thoroughly, 
and the intonaco floated on in two coats, 
the last with rather more sand than the 
first. The thickness of the two should 
be about -^ths of an inch. After these 
are spread, go over the whole with a roll 
of wet linen, which will remove the 
marks of the trowel, and prevent the 
surface being too smooth. W^hile the 
ground is being prepared a cartoon or 
drawing on paper is made of the subject, 
executed with a correct outline and with 
the wished-for effect properly shown. 
When the finished cartoon is made the 
same size as the painting it is usually 
executed in black and white with ink or 
crayons, but it is also necessary to have 
a study of the subject in colours, and 
this is generally dons on a small scale. 
The pigments used are mostly minerals, 
and are ground and applied with pure 
water. With the surface of the wall still 



wet but firm and smooth, the tracing is 
laid over the portion prepared, and the 
lines of the cartoon slightly indented on 
the plaster with a blunt point; or the 
lines have small holes iu them pierced at 
certain intervals and the design thus 
pricked out, laid upon the ground and 
dusted with a pounce-bag containing fine 
dry powder, and thus the outline is re- 
peated on the ground by the dots of 
powder which have passed through the 
minute holes. When the intonaco has 
become firm enough to just bear the 
pressure of the finger the first washes of 
colour may be put on. If the painting 
is intended to be large, only sufficient 
plaster is put on to serve for the part 
which can be accomplished in the time 
at the disposal of the painter, usually 
enough only for a day's work, and this 
portion should end at the edges of some 
bold outline, as flowing drapery, a pillar, 
and so on. A difficulty in fresco paint- 
ing is that the colours become much 
lighter after the plaster dries, and for 
this allowance must be made: however bv 
practice the painter may overcome this 
difficulty, and can test the difference be- 
tween the colour as wet and as dry by 
putting a touch upon a piece of umber, 
which instantly dries the colour and 
shows it as it will be when the intonaco 
has dried. 

Transparent Fainting on 
liinen. — The coloui's used in trans- 
parent painting are mixed with megilp 
as a vehicle, except in the case of very 
light colours, when turpentine and copal 
varnish must be used. The material 
upon which transparencies are executed 
is fine muslin; and this, before being 
worked upon, should be strained in a 
straining frame, and sized with either 
gilder's size, isinglass size, or fine co- 
lourless gefatine dissolved and properly 
diluted. After the first coat of size is 
dry the muslin will slacken and hang 
loosely on the frame. It should be 
stretched ; another coat of size applied ; 
and when dry the muslin again a- 
tended. A small piece of mus'rm should 
at the same time be prepared as a trial- 
piece, strained in the same way as the 
larger piece, and when dry it can bt) 
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uied to determine whether the muslin 
18 sofBcientlj sized, or whether the co- 
lours are in working condition. The 
design having been prepared, it may be 
traced, copied, pounced or stencilled 
upon the prepared muslin, care being 
taken that the outline from which the' 
tracing is made consists of strong and 
decided lines, that stencil plates are 
made of oiled paper, and that powdered 
charcoal is used in preference to any 
other powder for pouncing. The in- 
structions for oil painting will apply 
equally to painting transparencies, ex- 
cept that for very fine tints sponge can 
be used with great advantage to rub in 
broad flat tints, however delicate. Fine 
effects may be produced by the use of 
two transparencies, arranged one behind 
the other. On the front surface is 
painted all that is required to be seen 
m the clearest relief, the painting on 
the surface behind being modified in its 
effect by being seen through the front 
surface. 

Transparent Painting on 
Paper. — The same colours as those of 
landscape painting are used for trans- 
parencies, and the processes are also the 
same : only it is requisite to be very 
attentive in washing in the tints with 
the utmost possible correctness, both 
with respect to form and to the power 
of colour, 89 the surface of tlie paper 
must be preserved clear in every part, 
and this clearness is always more or less 
injured by washing out or sponging. 
The paper should be the thinnest hard- 
wove drawing paper that can be pro- 
cured, carefully selected, and free from 
unevenness or inequality of texture. 
When the paper has been selected ac- 
cording to the size of the proposed sub- 
ject, it should be Jaid on a drawing 
board and fastened there, with a piece 
of thick paper beneath, in order that 
the tints may be distinctly seen during 
the painting. After having completed 
the subject so far as relates to the front, 
it may be cut off, leaving a margin of 
i inch in breadth, for the purpose of 
gluing it down in the following man- 
ner. Take a sheet of Bristol-board, 
or, if the subject is larger, a thicker 



material, for the purpose of preserving 
the surface of the whole even and 
flat. From the centre of this board let 
a piece be cut out corresponding with 
the size of the painting, which must be 
placed on a drawing board, with its 
face downwards. Let it then be covered 
for a few minutes with a damp cloth, 
to cause it to expand a little; and in 
the meanwhile cover, with thick gum or 
glue, the edges of the aperture in the 
board, to correspond with the width of 
the margin cut off with the painting. 
The damp cloth may now be removed, 
and the painting turned with its face 
upwards, placing the board upon it ac- 
curately, in such a manner that the 
margin may adhere securely to the gum 
or glue in every part. The whole may 
then be laid on a flat surface to dry. 
In this way the Bristol-board will form 
a frame of such width as may be adapted 
to the painting, and this frame may be 
afterwards ornamented according to the 
taste or fancy of the student. It may 
be observed that the brilliancy of a 
transparent painting will be increased 
by the opacity of the border by which 
it is surrounded, and its width should be 
regulated by the size of the painting. 
As soon as the whole is thoroughly dry, 
the painting must receive such additions 
at the back as may be requisite to bring 
it up to the full luminous effect intended. 
For this purpose, the most convenient 
position will be one inclined in a sloping 
direction, similar to an ai*tist's easel, and 
immediately in front of a steady light. 
When the painting has been placed in 
this position, it will immediately be 
perceived, that however strongly it may 
have been previously tinted or touched 
in the front, a strong light will cause it 
to appear comparatively feeble. But as 
the original intention of the workman 
will still be impressed on his mind, this 
weakness in the effect, which only be- 
comes apparent by transmitted light, 
will suggest the addition of tints to pro- 
duce the intended power. Where more 
is required, it must be cautioubly ap- 
plied at the back of the painting, taking 
all possible care to preserve the colours 
clear, and not to injure or ruffle t.bkA 
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texture of the paper, repeating the tints 
till the due power is obtained. When 
considerable power is required, such 
colours of Indian red, Cologne earth, or 
yermilion, must be selected as have a 
semi-opaque body; but care must be 
taken not to lay them on so thickly as 
to produce blackness. When richness is 
required, lake, Prussian blue, and gam- 
boge, which are perfectly transparent, 
are well adapted to communicate not 
only richness but delicacy and power to 
finish. Wheij, by carefully employing 
the means just pointed out, all possible 
harmony and effect have been imparted 
to the painting, it may be rendered par- 
tially or wholly luminous, by judiciously 
applying mastic spirit varnish. With a 
camel-hair pencil moderately charged 
with this varmsh, let such parts as ai*e 
in the highest lights be carefully touched 
as well as the major part of the sky, and 
the principal objects of the piece toge- 
ther with whatever part may require it 
in accordance with the character of the 
scene. If the whole of the subject is 
covered, it will be requisite to spread 
the varnish with a Hat camel-hair brush, 
passing it quickly from side to side, and 
from top to bottom, so that the varnish 
may be equally spread with all possible 
expedition. The picture must then be 
left to dry. After the varnish has be- 
come dry, by mixing a little ox-gall in 
the water used for the colours, addi- 
tional beauty of tint, as well as har- 
mony, may be imparted to such parts 
as appear crude or harsh. 

Painting and Preserving 
Ironwork. — ^A good black paint for 
coarse ironwork may be made by mix- 
ing plumbago with hot coal-tar. Equal 
parts of asphaltum and resin dissolved 
in common turpentine make also a good, 
cheap covering for heavy ironwork. 
For machinery, dissolve 2 lbs. india- 
rubber, 4 lbs. resin, and 2 lbs. shellac, 
in 5 galls, of benzine. This may be 
used with any other paint as a vehicle. 
Wrought-iron bridges are painted with 
white-lead as follows: The ironwork is 
first made clean by scrubbing and 
brushing it with wire brushes* this 
doDB, all the cavities and fissures are 



filled up with a putty of litharge, lin- 
seed oil, varnish, and white-lead; this 
filling being dry, brushing is repeated. 
Afterwards a pamt is applied, consistmg 
of 300 lbs. of white-lead, 10 galls, of 
crude linseed oil, 1 or 2 galls, of boiled 
linseed oil, and 1^ gall, of turpentine. 
This paint is repeated when sufficiently 
dry, and finally evenly overspread with 
white sand. Galvanizing is employed 
also to prevent rusting. A galvanizing 
paint consists chiefly of zinc powdei 
and oil varnish. Rusting is further 
prevented by rubbing the red-hot iron 
with wax, tallow, pitch, or coal-tar. 
Rubbing with heavy petroleum is also 
\^11 adapted for keeping ironwork clean. 
Painting Sig^ Boards. — Sign 
or pattern boards ought to be chosen of 
old well-seasoned wood ; oak or mahogany 
is much the best, but many are made of 
pine, which ought to be sound, straight, 
close-grained, well-dried, and made with 
pieces let in across the back, to prevent 
warping. Thus prepared, brush the 
board over back and front with equal 
quantities of raw linseed oil, japannei-s* 
gold size, and turpentine, to which add 
a little gi*ound white-lead; driving or 
rubbing out the colour well : for the 
second coat, take equal quantities of 
white-lead, common spruce ochre, and 
whiting, all well dried, and ground fine 
and stitf, separately with raw oil ; mix 
the whole together ; add sufficient of 
gold size to cause it to dry quickly, firm, 
and hai'd; dilute with turpentine to z 
proper consistence, and apply two or 
three coats of the above colour. When 
dry and hard, rub it smooth with either 
sand-paper or pumice-stone and water ; 
then grind equal portions of spruce ochre, 
whiting, bath-brick, and white-lead, with 
two parts oil and one part turpentine, 
adding a little gold size, diluted with 
turpentine, and apply one, two, or three 
coats, if necessary, taking care to rub 
down and wash off the panel between 
each coat, repeating rubbing and colour- 
ing until the panel is as smooth and level 
as plate glass ; it is then fit to receive 
the required last coat, to write, marble, 
paint, or grain upon. The finishing ap« 
plication, whether it be a plain ground. 
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landscape, figure, or letters, ought to 
stand until thoroughly dry and hard ; it 
should finally be varnished twice over 
with best body copal or amber varnish, 
as the delicacy of the painting will 
admit. 

To Prepare Picture Canvas. 
—Take suitable new canvas, stretch it 
well upon a stretching frame, wet it well 
with clean water, and afterwards dry it 
thoroughly; then stretch it a second 
t?me. Grind equal quantities of white- 
lead and whiting, well dried, with five 
parts of raw oil, and add one part boiled 
oil ; prime the cloth over on the face 
with a brush, palette knife, or trowel ; 
the latter is preferable, to those who can 
use it. After the canvas has had sufli- 
cient time to dry, scrape off from the 
back any superabundant colour which 
may have passed through the canvas; 
then repeat a second coat on the face, 
leaving it as smooth as possible. When 
hard and dry, rub it smooth with a piece 
of light pumice-stone and water, so as to 
cut off or lay all the knots in the canvas ; 
then grind two parts white-lead, two 
parts whiting, and one part burnt ochre, 
with a small quantity of pumice-stone, 
all well ground separately rather stiff in 
raw oil ; afterwards mix the whole, 
adding a little gold size, dilute with half 
raw oil and half turpentine, and apply a 
third, fourth, or fifth coat ; repeat rub- 
bing down with pumice-stone and water 
until smooth enough for painting upon. 

Varnishing^ valuable Paint- 
ing^S. — Some artists employ for new 
paintings white of egg as a varnish, others 
do not varnish their paintings for one or 
two years after being finished, when the 
colours are completely hardened and mel- 
low. Mastic varnish is the only one which 
can be removed at pleasure, and for that 
reason is generally preferred to all others, 
although it is very liable to chill ; that 
18, it becomes all over of a bluish steamy 
hue, which obscures the beauty of the 
painting, and appears disagreeable to the 
eye. Many circumstances contribute 
towards causing it to chill ; for instance, 
Tarnish made from weak, uni*ipe gum 
mastic and common spirits of turpen- 
tine will chill, particularly if applied on 



new paintings, where the grounds, oils, 
and coloui*s are fresh, soft, and absorbent. 
In order to prevent this, if possible, em- 
ploy no varnish but that made from fine, 
ripe gum mastic and rectified turpentine. 
Varnish for oil paintings, after being pro- 
perly made, ought to stand for at least 
twelve months in large wide-mouthed 
glass bottles, without a cork, covering 
the mouth with a piece of glass, so as to 
admit the air, but prevent dust falling 
in ; place the bottle so as to receive a full 
light, but no sun. The light and air so 
change and modify the essential quality 
of the turpentine, that the varnish be- 
comes elastic, clear, and brilliant, having 
so much improved during that time as 
seldom or never to chill or become 
steamy, and by age it loses that attrac- 
tion which all new-made varnishes pos- 
sess for moisture and impure exliala- 
tions. Therefore, as a preventive against 
varnish chilling, employ none but good 
old varnish ; never apply it on new or 
old paintings until properly cleaned, and 
well dried from moisture; apply the 
varnish in a warm room, where the 
painting and varnish also receive a proper 
warmth ; after the varnish is applied, let 
it remain until properly dry; recollect- 
ing that with all new-painted pictures, 
where the grounds and colours are solt 
and absorbent, and where the pictures are 
afterwards exposed to strong moist ex- 
halations, the varnishing in time will 
chill ; but when paintings are properly 
cleaned and varnished, and afterwards 
hung up in dry rooms or galleries, there 
is no reason to fear their chilling. 

To Preserve a Scaling or 
Cracked Painting. — ^The prepara- 
tion is a mixture of equal parts of linseed 
oil and methylated chloroform, which 
is to be poured over the painting if the 
colours are too brittle to bear the fric- 
tion of a soft brush. After remaining on 
the surface of the painting for a day or 
two, the excess of oil may be removed by 
means of a j'iece of cotton-wool, or a soft 
brush, a fresh portion of the preservative 
applied, and the excess removed as before. 
The process must be repeated from time 
to time until the colours are firmly fixed, 
when the painting will bear friction^ and 
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may be submitted to the clcauiug pro- 
cess or varnished. It is advisable, how- 
ever, to remove as much of the dirt as 
possible from the picture, by careful 
washing with soft water, previously to 
the application of the fixing agent. The 
mixture will not restore the cracks in a 
painting, but simply fixes the colours, and 
renders the painting very elastic. A 
mixture of one part of methylated chlo- 
roform and two of linseed oil is used for 
reviving the colours of paintings. A 
small portion is rubbed over the pictures, 
after washing, with cotton-wool, and on 
the following day the painting is wiped 
over with a soft silk handkerchief. Oil 
and chloroform, when used in the pro- 
portion given, possess the property of 
restoring the faded colours of paintings, 
and develop colours which have perished, 
to the eye, by age. 

Drying Oils. — Poppy Oil. — ^Take 
8 lbs. or pints of pure water, 1 oz. of 
sulphate of zinc (white vitriol), and 2 lbs. 
of poppy oil. Expose this mixtureln an 
earthen vessel capable of standing the 
fire, to a degree of heat sufficient to main- 
tain it in a slight state of ebullition. 
When one-half or two-thirds of the water 
has evaporated, pour the whole into a 
large glass bottle or jar, and leave it at 
rest till the oil becomes clear. Decant 
the clearest part by means of a glass 
funnel, the beak of which is stopped with 
a piece of cork : when the separation of 
the oil from the water is completely ef- 
fected, remove the cork stopper, and sup- 
ply its place by the forefinger, which 
must be applied in such a manner as to 
suffer the water to escape, and to retain 
only the oil. Poppy oil when prepared 
m this manner becomes, after some weeks, 
exceedingly limpid and colourless. 

Fat Drying Oils. — 1. 8 lbs. nut oil 
or linseed oil, 1 oz. white-lead, slightly 
calcined, 1 oz. yellow acetate of lead, also 
calcined, 1 oz. sulphate of zinc (white 
vitriol), 12 oz. litharge, and a head of 
garlic or a small onion. When the dry 
substances are pulverized, mix them with 
the garlic and oil, over a fire capable of 
maintaining the oil in a slight state of 
ebullition ; continue it until the oil ceases 
to throvf up scum, assumes a reddish 



colour, and the head of gailic becomes 
brown. A pellicle will then be sood 
formed on the oil, which indicates that 
the operation is completed. Take the 
vessel from the fire, and the pellicle being 
precipitated by rest, will carry with it 
all the unctuous parts which rendered 
the oil fat. When the oil becomes clear, 
separate it from the deposit, and put it 
into wide-mouthed bottles, where it will 
completely clanfy itself in time, and im- 
prove in quality. 2. 1^ oz. of litharge, 
f oz. sulphate of zinc, and. 16 oz. linseed 
or nut oil. The operation must be con- 
ducted as in the preceding case. The 
choice of the oil is not a matter of indif- 
ference. If it be destined for painting 
articles exposed to the impression of the 
external air, or for delicate painting, nut 
oil or poppy oil will be requisite. Lin- 
seed oil is used for coarse painting, and 
that sheltered from the effects of the rain 
and of the sun. A little negligence in 
the management of the fire has often an 
influence on the colour of the oil, to which 
a drying quality is communicated ; in 
this case it is not proper for delicate 
painting. This inconvenience may be 
avoided by tying up the drying matters 
in a small bag ; but the dose of the li- 
tharge must then be doubled. The bag 
must be suspended by a piece of pack- 
thread fastened to a stick, which is made 
to rest on the edge of the vessel in such 
a manner as to keep the bag at the dis- 
tance of an inch from the bottom of the 
vessel. A pellicle will be formed, as in 
the first operation, but it will be slower 
in making its appearance. 3. A drying 
quality may be communicated to oil by 
treating, in a heat capable of maintaining 
a slight ebullition, linseed or nut oil, to 
each lb. of which is added 3 oz. of li- 
tharge, reduced to fine powder. 4. 2 lbs. 

01 lut oil, 3 lbs. of common water, and 

2 oz. of sulphate of zinc. Mix these 
matters, and subject them to a slight 
ebullition, till little water remains. De- 
cant the oil, which will pass over with a 
small quantity of water, and separate the 
latter by means of a funnel. The oil re- 
mains nebulous for some time; after 
which it becomes clear, and seems to be 
very little coloured. 5. 6 lbs. of nut oil 
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or linseed oil, 4 lbs. of common water, 

1 02. of sulphate of zinc, and 1 head of 
garlic Mix these matters in a large iron 
or copper pan ; then place them over the 
fire, and maintain the mixture in a state 
of ebullition during the whole day : boil- 
ing water must from time to time be 
added to make up for the loss of that by 
evaporation. The garlic will assume a 
brown appearance. Take the pan from 
the fire, and having suffered a deposit to 
be formed, decant the oil, which will 
clarify itself in the vessels. 

Resinous drying Oil. — ^Take 10 lbs. 
of drying nut oil, if the paint is destmed 
for external, or 10 lbs. of drying linseed 
oil, if for internal articles. 3 lbs. of 
resin, and 6 oz. of turpentine. Cause the 
resin to dissolve in the oil by means of 
a gentle heat. When dissolved and in- 
corporated with the oil, add the turpen- 
tine : leave the varnish at rest, by which 
means it will often deposit portions of 
resin and other impuritiea; and then 
preserve it in wide-mouthed bottles. It 
must be used fresh : when suffered to 
grow old it abandons some of its resin. 
If this resinous oil assumes too much con- 
sistence, dilute it with a little essence, if 
intended for articles sheltered fi'om the 
sun, or with oil of poppies. 

Distemper for Photogrraphic 
Backgrounds. — ^Take whiting, 1} to 

2 lbs. ; lampblack, 3 oz. ; damp blue, 4 
oz. ; glue, 1} oz. Dissolve the whiting 
in 2 quarts of water, add nearly all the 
blue, then add the black, gradually dry- 
mg after each addition by dipping in it 
a piece of paper and drying at the fire, 
till you get the exact colour required. 
Then having dissolved the glue vn warm 
water, pour it in, to keep the colour 
from falling off, mix thor#tighly together, 
and strain through canvas. 

To Prepare Zinc for Paint- 
ing. — Dissolve 1 part of chloride of 
copper, 1 of nitrate of copper, f^d 1 of 
sal ammoniac, in 64 parts of water, and 
add 1 part of commercial hydrochloric 
acid. Brush ..the zinc over with this, 
which gives it a deep black; leave to 
dry 24 hours, when any oil colour will 
firmly adbero to it, and withstand bpth 
heat and damp. 



Vehicle for Colour. — 1 oz. of 
borax, 2 oz. of shellac, 1 pint of water. 
Boil a few minutes, stir with a piece of 
wood ; or 1 oz. of liquid ammonia, 2 oz. 
shellac, 1 pint of water. Add more or 
less shellac, as it may be required. 

Putty. — Glaziers' putty is made of 
whiting and oil. The whiting should 
be in the foi*m of a very dry fine powder ; 
it should be specially dried for the pur- 
pose, and passed through a sieve of 45 
holes to the inch, and then mixed with 
as much raw linseed oil as will form it 
into stiff paste ; this, after being well 
kneaded, should be left for 12 hours, 
and worked up in small pieces till quito 
smooth. It should be kept in a glazed 
pan and covered with a wet cloth. It 
putty becomes hai*d and dry, it can be 
restored by heating it and working it 
up again while hot. For special pur- 
poses white - lead is sometimes mixed 
with the whiting, or the putty is made 
of white-lead and litharge entirely. 

Purifying Linseed Oil, — ^It is 
requisite that artists should have the 
linseed oil they ase perfectly colourless, 
as otherwise it would spoil the moi-e 
delicate tints. To purify it is extremely 
easy — even putting a bottle of the oil 
in the sun for some days will accom- 
plish the object; but as this process is 
somewhat tedious, it is better to put in 
a 2-oz. phial three-quarters full of good 
common linseed oil, a piece of whiting 
as big as a nut, previously powdered. 
Shake them together, and put the phial 
on the hob of a stove, or in an oven. In 
two days, and sometimes in a few houre, 
the whiting will have carried down to the 
bottom all colour and impurity, and the 
refined oil floating at top may be poured 
off for use. 

Silicate of Soda Paint. — A 
solution of silicate of soda has been 
found by Abel, when applied like paint 
to wood, to give it a very considerable 
protection against fire, as well as to 
foiiq a hard coating durable for several 
yearb; ic can be used with the ordinary 
colours like distemper. The silicate of 
soda must be in the form of a thick 
syrup of a known degree of cAvvs.<^t>lt^- 
tioT\, aiy\ \a ^\\>i\a\ \?VOtv v«%\.«« \i\Njecv 
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required for use, according to the pre- 
scription given below. The lime-wash 
should be made by slakmg some good 
fat lime, rubbing it down with water 
until perfectly smooth, and diluting it 
to the consistency of thick cream. It 
may be coloured by admixture with 
mineral colours. The protective coating 
IS produced by painting the wood, firstly 
with a dilute solution of siliteate of soda ; 
secondly, with a lime-wash ; and lastly, 
with a somewhat stronger solution of 
the silicate. The surface of the wood 
should be moderately smooth, and any 
covering of paper, paint, or other mate- 
rial, removed entirely, by planing or 
sci'aping. A solution of the silicate, in 
the proportion of 1 part by measure of 
the syrup to 4 parts of water, is pre- 
pared in a tub, pail, or earthen vessel 
by stirring the measured proportion of 
the silicate with a very small quantity 
of the necessary water until a complete 
mixture is produced, and then adding 
the remainder of the water, in successive 
quantities, until a perfect mixture in the 
requisite proportions is obtained. The 
wood is then washed over with this 
liquid, by means of an ordinary white- 
wash brush, the latter being passed two 
or three times over the surface, so that 
the wood may absorb as much of the 
solution as possible. When this first 
coating is nearly dry, the wood is painted 
vnth the lime-wash in the usual manner. 
A solution of the silicate, in the pro- 
portion of 1 part by measure of the 
syrup to 2 parts of water, is then made 
as above described, and a sufficient time 
having been allowed to elapse for the 
wood to become moderately dry, this 
liquid is applied, upon the lime, in the 
manner directed for the first coating. 
The preparation of the wood is then 
complete. If the lime coating has been 
applied rather too thickly, the surface 
of the wood may be found, when quite 
dry after the third coating, to give off 
a little lime when rubbed with the 
hand. In that case, it should be once 
more coated over with a solution of the 
silicate of the first-named strength. 

To lane Old Paintings. — 
/ TiJte a piece of nnbieached calico, 



strain upon a frame, and size it with 
weak size. When dry, take ^ oz. spirits 
of turpentine, 1 drachm camphor, dis- 
solve, in it 4 oz. cold-drawn linseed oil, 
2 oz. white-lead, stiff ground do. umber, 
4 oz. finely-washed and dried whiting. 
Mix all together; apply to the calico 
well, rubbing it in; after the second 
coat, pumice to erase the lumps. Give 
the picture a coat, and pumice that; 
then coat both, and put them together 
upon a level board face down upon a 
piece of brown paper well sized. Well 
press, and rub the air out, so ai| to bring 
them in perfect contact, and in a few 
days it may be tacked upon a frame. 
2. Make a temporary stretcher, and let 
it measure inside a little larger than the 
outside of the picture about to be lined, 
and' on it stretch some unbleached calico ; 
trim the picture square, cutting off all 
the old nails and ragged edges. Oil a 
piece of paper the size of picture with 
linseed oil, and lay it on a flat surface ; 
now lay the picture face downwards on 
the oiled paper, and coat it with glue 
or paste until there is sufficient to make 
it stick well ; then lay the unbleached 
calico on, rub well with the flat of the 
hand, iron it with flat iron till quite 
dry, taking care to put a piece of paper 
between the calico and the iron, or it 
may stick. Be sure the iron is not too 
hot; and if it is a large picture, it will 
be as well to have two irons, one getting 
hot while the other is in use. When the 
picture is quite dry it is ready for put- 
ting on the sew stretcher, which should 
be one with two cross-bars, and can be 
obtained at any artist's colourman's. It 
you cannot make some good stout paste 
yourself, you had better buy it at the 
leather seller's, and add glue enough to 
make it a good strength, and let the two 
be well mixed together. 

Ox-Gall Purifying. — Evaporate 
fresh ox-gall to a syrup, and.then spread 
it out to dry in a thin layer on a plate 
placed near the fire. This is the phar- 
macopoeia plan, but it takes none of the 
colour out of ox-gall. It simply desic- 
cates the bile, which can in this con- 
dition be preserved" from putrefaction 
for any length of time in closely-stop- 
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p^red bottles. If fi'esh ox-gall is evapo- 
rated to dryness on a water bath, and 
then ti'eated with alcohol, the mncus 
and epithelium are precipitated; but 
the colouring matter still exists, and 
IS not precipitated or discharged by 
digesting. Again, boil 1 pint of fresh 
ox-gall with 1 oz. of alum, and in 
another vessel a second pint, with 
1 oz. of common salt. After standing 
three months in separate bottles, the 
clear portion from these solutions is to 
be mixed for use. But the solutions 
do not become altogether clear, al- 
though they keep very well without 
putrefaction. Ox-gall may be tho- 
roughly discolorized by slightly aci- 
dulating it with acetic acid, and passing 
through it a stream of chlorine gas. 

To Remove Old Paint.— Wet the 
place with naphtha, repeating as often as 
is required ; but frequently one applica- 
tion will dissolve the paint. As soon as it 
is softened, rub the surface clean. Chlo- 
roform, mixed with a small quantity of 
spirit ammonia, composed of strong am- 
moniac, has been employed very suc- 
cessfully to remove the stains of dry 
paint from wood, silk, and other sub- 
stances. 

To Destroy Paint. — Mix 1 part 
by weight of American pearlash with 3 
parts quick stone lime, by slaking the 
lime in water and then adding the pearl- 
ash, making the mixture about the con- 
sistence of paint. Lay the above over 
the whole of the work required to be 
cleaned, with an old brush ; let it re- 
main 14 or 16 horn's, when the paint 
can be easily scraped off, 

Fireproofing Shingle Boofs. 
— ^A wash composed of lime, salt, and 
fine sand or wood-ashes, put on in the 
ordinary way of whitewash, renders a 
shingle roof fifty fold more safe against 
fire from falling cinders, in case of fire 
m the vicinity. It has also a preserv- 
ing influence against the effect of the 
weather; the older and more weather- 
beaten the shingles, the more benefit 
derived. Such shingles are generally 
more or less warped, rough, and cracked. 
The application of wash, by washing the 
upper surface, restores them to their 



original or firm form, thereby closing 
the space between the shingles, and the 
lime and sand, by filling up the cracks, 
prevent it warping. By the addition 
of a small quantity of lampblack, the 
wash may be made of the same colour as 
old shingles, and thus the offensive glare 
of a whitewashed roof is removed. 

Remedy for Damp Walls. — 
f lb. of mottled soap to 1 gall, of water. 
This composition to be laid over the 
brickwork steadily and carefully with a 
large flat brush, so as not to form a froth 
or lather on the surface. The wash to 
remain 24 hours, to become dry. Mix 
^ lb. of alum with 4 galls, of water * 
leave it to stand for 24 hours, and then 
apply it in the same manner over the 
coating of soap. Let this be done in dry 
weather^ 

To Whitewash, or Colour- 
wash. — If a room is to be whitewashed 
or coloured, the walls and ceiling are to 
be washed with clean water, frequently 
changed, the rough patches sci'aped 
smooth, swept with a broom, and all 
cracks and loose places carefully stopped. 
When this is done, before proceeding 
further, all the rubbish should be cleared 
from the room and the floor swept. In 
some instances, as after illness, it will 
be the best to make the whitewash of 
lime, for lime is a good purifier. But 
as lime-wash i& apt to turn black, white- 
wash is generally made by putting whit- 
ing to soak in water overnight, and 
afterwards mixing very smooth, as thick 
as cream, and with about a teacupful of 
size to 2 galls, of wash, which will pre- 
vent its rubbing off when dry : or potato 
starch may be used, which leaves the 
white uninjured. Another mode is to 
mix into a stiff paste, with cold water, 
6 balls of whiting ; to this add 2 lbs. of 
very hot, but not boiling, size, and a 
small quantity of blue black ground fine, 
and let the whole get cold. Whitewash 
thus prepared may be altered to any re- 
quired colour : yellow ochre mixed with 
a small quantity of blue black makes a 
stone-colour ; without the black, a buff 
or straw colour ; and warmer tints may ^ 
be produced by using indigo or the blue 
black above mentioned^ or Y^^^s&sassw ^'^ 
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orange red ; vermilion will give different 
shades of pink, and a green may be ob- 
tained with mixture of indigo and yellow 
ochre. Some care will be required in 
the mixing, but if too much of the co- 
louring matter is not added at first, it 
will not be difficult to get a colour ac- 
cording to taste. By a little manage- 
ment the wash may be laid on without 
fcpiashing, the method being, not to take 
too much at a time into the brush, or to 
jerk it at the end of the stroke. As a 
rule, ceilings or walls should be white- 
washed at least once a year, and oftencr 
whenever necessary. For common work 
a mixture of } a bushel of lime, 1 lb. of 
common salt, J lb. of sulphate of zinc, 
and a gallon of sweet milk can be used. 
For brickwork exposed to damp, take J a 
peck of well-burnt lime, fresh from the 
kiln, slake with water, then add a suffi- 
cient quantity of water to reduce it to a 
paste, pass through a fine sieve ; add a 
gallon of clean white salt, which has 
been dissolved in boiling water, and a 
thin smooth paste, also hot, made from 
1 lb. of fine rice flour ; also } lb. of best 
glue, made in a water bath. Mix these 
ingredients all together, stir them well, 
and then add } lb. of best Spanish whit- 
ing dissolved in 5 qts. of boiling water. 
Stir again, and cover over to retain the 
heat and keep out dirt. Let it stand a 
week, when boil again and apply hot. 
The above proportions will suffice to 
cover 40 square yards. 

Paper Hanging. — If the walh 
are quite new and smoothly finished, the 
only preparation usually necessary is to 
lay on a thin coat of weak size, the use 
of the size being to make a surface 
to which the paper will stick better 
than to the bare wall. In preparing 
an old whitewashed or coloured wall 
for paper, the wash or colour is wetted 
with water and scraped off with an old 
plane-iron, or any piece of steel which 
has a smooth edge, after which the wall 
should be swept down with a stiff broom 
to remove all that the scraper may have 
left and make an even surface. If there 
is any loose plaster, those parts should 
be well sized and have a piece of thin 
strong paper pasted over them ; but the 



best way is to get the place re-plasterod. 
Cracks or holes may easily be filled with 
a little putty ; in no case should they be 
left. If not stopped in any other way, 
slips of paper should'be pasted over them, 
or else the cracks will soon show througn 
the outer paper. After all this is done 
the room may be sized, and the size w^ill 
be dry enough in an hour for the paper- 
ing to be commenced. If the room has 
been already papered, it will be neces- 
sary to go over the walls and tear off 
all the loose pieces, especially at the top 
and bottom, corners and edges. If the 
bare wall is exposed by the tearing off, 
these spots should be sized. The walls of 
rooms finished in a superior manner are 
generally plastered three coats, and upon 
the plaster, when quite dry, a coating of 
lining-papcr is laid to obtain a smooth 
surface. Sometimes common thin canvas 
is used instead of lining-paper, and occa- 
sionally instead of plaster. In the latter 
case battens should be fixed against the 
walls to fasten the canvas to and pre- 
vent it touching the walls. The prepa- 
rations having been made, the hanging 
of the paper may be proceeded with : 
the rule is, that the edges of the paper, 
when hung, shall be towards the window. 
The appearance of many a handsome 
paper has been spoiled from carelessness 
or ignoi-ance in this particular; but 
when this precaution is observed, the 
lapped joints scarcely show. First of 
all, the edges of the paper are to be cut, 
and as the hanging is to begin at the 
window on each side, that edge which is 
cut close for one side must not be cut 
close for the other. This point being 
decided, unroll a yard or two of one oi 
the pieces of paper, cut the edge, unroll 
a yard or two more, roll up loosely 
the part that is cut, and continue till 
the end is reached, when the process 
being repeated with the other edge, 
the piece will be at last rolled up 
again as it was at starting. Not more 
than about a \ inch of paper should be 
lefl at the edge which is not cut close. 
If there is a back and a front window in 
the room, the same rule must be ob- 
served, and the finish will come in the 
comer most out of sight, by the mantel- 
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piece, or at the back of the folding doors. 
When the edges are finished, the pap>er 
IS to be cut into lengths, about } an inch 
longer than the height of the room ; but 
thev most be cut so that the second will 
match the first, and so on. There are 
certain dots or marks on the edges which 
show where the match is, and if the 
length required comes between these 
dots, the portion down to the next dot 
must be cut off after each length, which 
will bring the match the same as where 
it started in the first length. Care 
should be taken to cut straight across, 
and as many lengths may be cut as will 
be sufficient for two sides of the room. 
These are to be turned altogether the 
plain side uppermost, and the fii*st one 
may be pasted. If the paper is thin 
and common, it must be put on the wall 
immediately ; but if of good quality, it 
is to be left to soak for two or three 
minutes, while for a stiff glazed or flock 
paper, from five to eight minutes would 
not be too much. The reason is, to give 
time for both sides to become equally 
damp, otherwise there is no certainty 
that the paper will stick. The first 
length is to be put up with the close-cut 
edge close to the woodwork round the 
window. Having brought the top to 
meet the ceiling, see that the length 
hangs straight, trying it if necessary by 
a plumb-line, then taking it by the lower 
end, lift it away from the wall all but 
about 3 inches at the top, then let it fiill, 
and it will drop into its place without a 
wrinkle. Now with a sofl clean cloth 
begin at the top and press the paper 
to the wall all down the centre to the 
bottom, then beginning from the top 
again, press it from the centre to each 
side alternately, regularly downwards. 
If this operation be properly done, the 
length will be perfectly close to the 
wall and smooth in every part. It is 
not to be pressed heavily ; but the cloth 
being taken in the hand as a round loose 
lump, must be moved quickly over the 
surface — dab — dab— dab — with a light 
and clean touch, otherwise some of the 
colours will be apt to smear. Last of 
all, mark with the end of the scissors 
where the paper meets the skirting, cat 



olf all that is over, and press tl^e end 
carefully into its place. Proceed with 
the second le.igth in the same way, 
bringing the close-cut edge to meet the 
pattern of the first one, and taking care 
that no gap is left between. Neglect of 
these precautions will convert a hand- 
some paper into a sight that will be a 
constant eyesore. Try the lengths fre- 
quently with the plumb-line iv> avoid 
the chance of getting out of upright, 
and remember that the outside end of 
the piece is always the top of the paper. 
Paste is best made with old flour, water, 
and a little size or glue; alum is also 
added to paste to make it spread more 
freely without losing any of its tenacity 
or sticking quality ; it should never be 
used while warm. The paste should be 
rather thicker than ordinary gruel, and 
laid on smoothly and equally, not put- 
ting too much, or it will squeeze out at 
the edges. Where this takes place, it 
must be removed with a clean damp 
sponge : any accidental smeai*s of paste 
may be removed in this way, if taken 
off lightly as soon as they are made. 
Decorative paper for covering the walls 
of rooms is manufactured in pieceSj which 
are 12 yards long and 20 inches wide. 

Pavements. — Asphalte pavements 
made with Val de Travers compressed 
asphalte are laid as follows. A founda- 
tion is formed of cement or lime concrete, 
varying from 6 inches to 9 inches in thick- 
ness, according to the traffic. The mine- 
ral rock in its natural state, and without 
admixture with other ingredients, afler 
being broken into small lumps is brought 
to a state of dry powder by subjecting it 
to considerable heat in revolving ovens ; 
it is then put into iron carts with close- 
fitting covers, and brought on to the 
works, taken out, laid over the surface, 
and whilst hot compressed with heated 
irons into one homogeneous mass without 
joints. The finished thickness varies from 
2 to 2^ inches, according to the traffic of 
the place in which it is laid, and it further 
compresses and consolidates under the 
traffic. Val de Travers liquid asphalte 
is laid upon a concrete bed 6 inches thick, 
the asphalte surface being 1^ inch 
thick The rock is first ground to a fine 
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powder, and being then placed in caldrons, 
tVom 5 to 7 per cent, of bitumen is added 
to solve it ; heat being then applied, it 
forms into a semi-fluid or mastic state, 
and when in that condition about 60 per 
cent, of grit or dry shingle is added to it, 
and after being thoroughly mixed to- 
gether, the compound is spread oyer the 
concrete in one thickness. With Limmer 
asphaltey a concrete foundation 9 inches 
thick is first formed, and the a&phalte is 
used in certain proportions by the judg- 
ment of those directing the work ; it is 
broken up and mixed with clean grit or 
sand of different sizes according to the 
place in which the pavement is to be 
laid ; a small quantity of bitumen is then 
added to the materials, which are placed 
in caldrons on the spot, made liquid by 
heat, and the compound is run over the 
surface and smoothed with irons to the 
proper slopes and curvatures. It is run 
in two thicknesses, the lower stratum 
being made with grit of a larger size than 
that of the upper. The total thickness 
of the asphalte, when finished, is from 
1} to 2 inches. 

Biimett's Liquid Iron AsphalUi can 
be made either of natural or artificial 
asphalte, mixed with pulverized iron ore 
or se.squioxide of iron and a small pro- 
portion of mineral tar. The materials 
are put into a caldron which is brought 
on to the works, and are made into a 
liquid state by heat, run over the surface, 
and smoothed in the same way as the 
other liquid asphaltes mentioned ; the 
thickness usually laid is about 2 inches. 

Tar Pavement. — Made by mixing with 
fine breeze, or small coke, just enough of 
thick refuse coal-tar to make it somewhat 
sticky ; put a thin layer on the smooth 
and hardened surface, on this spread a 
couple of inches of metal, or pebbles, or 
coarse gravel, then a thin layer of the 
prepared breeze, covered lightly with fine 
gravel, and beat or press together. It is 
cheap, slightly elastic, and durable. 

Concrete Pavements. — 1. The terraza 
floors used in Italy at the present day are 
made in the following manner : — 1st coat ; 
a concrete consisting of common lime |, 
sand and fine gravel f , laid 6 inches thick 
and well beaten with wooden rammers ; 



after two days in that climate, it is suf- 
ficiently dry for the next coat. 2nd coat ; 
a teiTaza, consisting of pounded brick or 
tile ^, common lime f , sand ^, of the con- 
sistency of mortar, laid 1^ inch thick, 
well beaten with a light flat rammer 
After two or three days it is hard enough 
for the next coat. 3rd coat ; a similar 
teri*aza, but with the grit of broken 
stones instead of sand in it, laid on like a 
coat of plaster with a trowel. After this 
has been laid for one day, a layer of small 
hard broken stones is pressed into it ; 
these stones should be of some substanr/^ 
that will take a polish, and be of unifoim 
size (they are passed through a gravel 
screen) of about a walnut* these being 
afterwards rubbed to a smooth even sur- 
face with some smooth hard stone, foi^n a 
kind of mosaic-work ; the stones are fre- 
quently selected by colour, and laid in the 
third coat to a rough pattern. They . 
should be moistened with oil or water till 
hard set. 2. Dig the earth out about 
8 inches, fill in with coarse gravel and 
stones, well rammed, and levelled about 
5 inches. Mix Portland cement to the 
consistence of cream and pour over, 
spreading it with a stiff broom ; wnen 
hard mix finer gravel with cement and 
water, and fill up to within f inch of 
the surface ; when hard mix clean sharp 
sand and Portland cement, half-and-half, 
with water to about the thickness of 
mortar, and finish, slightly rounding. It 
should not be walked on for a day or 
two. Cement must be Portland, and 
fresh. 

Lathing and Plastering. — ^The 
plaster used for covering the walls of 
buildings is a mortar composed of lime 
or cement, and sand, mixed in vai'ious 
proportions, generally with a little hair or 
some such material to give it elasticity. 
It is laid on by hand with a trowel in 
several thicknesses of about ^ to } inch 
each, and either on the bare masonry wall 
or on a special screen of lathing made for 
it, to either of which it adheres by en- 
tering into and keyvng itself in the joints 
and openings, and by its adhesive quality. 
With some variations in the materials 
and mixing, it is used for exterior and 
interior work and for ceilings. For the 
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purpose of assisting to keep the interior 
ot* the rooms of a house dry, it is advan- 
tageous to employ lathing, which being 
detached from the masonry of the walls 
forms a lining, distinct in itself, and not 
liable to the effect of moisture which may 
be in the walls. It is of the utmost impor- 
tance, in plasterers* work, that the lime 
should be most thoroughly slaked, or the 
consequence will be blistei's thrown out 
upon the work afler it is finished. Many 
plasterei*s keep their stuffs a considerable 
period before they are wanted to be used 
in the building, by which the chance of 
blistering is much lessened. When a wall 
is to be plastered, it is called rendering ; 
in other eases the first operation, as in 
ceilings, partitions, &c., is 

Lathing, nailing the laths to the joists, 
quarters, or battens. If the laths are of 
oak, wrought-iron nails must be used for 
nailing them, but cast-iron nails may be 
employed if the laths are of fir. The 
lath is made in 3 or 4 foot lengths, and, 
according to its thickness, is called single, 
something less than a } of an inch thick, 
lath and half, or double. The first is the 
thinnest and cheapest, the second is about 
one-third thicker than the single lath, and 
the double lath is twice the thickness. 
When the plasterer laths ceilings, both 
lengths of laths should be used, by which, 
in nailing, he will have the opportunity 
of breaking the joints, which will not 
only help in improving the general key 
(or plastering insinuated behind the lath, 
which spreads there beyond the distance 
that the laths are apart), but will 
strengthen the ceiling generally. The 
thinnest laths may be used in partitions, 
because in a vertical position the strain of 
the plaster upon them is not so great ; but 
for ceilings the strongest laths should be 
employed. In lathing, the ends of the 
laths should not be lapped upon each 
other where they terminate upon a quar- 
ter or batten, which is often done to save 
a row of nails and the trouble of cutting 
them, for such a practice leaves only a 
\ of an inch for the thickness of the plas- 
ter ; and if the laths are very crooked, 
which is frequently the case, sufficient 
space will not be left to straighten the 
plaster 



Laying, — After lathing, the next 
operation is laying, commonly called 
plastering. It is the first coat en laths, 
when the plaster has two coats or set 
work, and is not scratched with the 
scratcher, but the surface is roughed by 
sweeping it with a broom. On brick- 
work it is also the first coat, and is called 
rendering. The mere laying or render- 
ing is the most economical sort of plas- 
tering, and does for inferior rooms or 
cottages. What is called pricking up is 
the first coat of three-coat work upon 
laths. The material used for it is 

Coarse Stuff, being only the prepara- 
tion for a more perfect kind of work. 
Coarse stuff is made with chalk-lime pre- 
pared as for common mortar, but slaked 
with a quantity of water, afterwards 
evaporated, mixed with &n equal quan- 
tity of clean, sharp sand and ox-hair, at 
the rate of 1 lb. of Lair to 3 cub. feet of 
stuff. After the coat is laid on, it is 
scored in diagonal directions with a 
scratcher (the end of a lath), to give 
it a key or tie for the coat that is to 
follow it. 

Lath layed or plastered and set is only 
two-coat work, as mentioned under lay- 
ing, the setting being the gauge or mix- 
ture of putty and plaster, or, in common 
work, of 

Fine Stuff, with which, when very dry, 
a little sand is used. Fine stuff is a mor- 
tar made of fine white lime exceedingly 
well slaked with water, or rather fonned 
into a paste m water to make the slaking 
complete: for some purposes a smail 
quantity of hair is mixed up with it. 
Fine stuff very carefully prepared, and so 
completely macerated as to be held in so- 
lution in water, which is allowed to eva- 
porate till it is of sufficient consistence for 
working, is called putty, plasterers' putty. 

Setting may be either a second coat 
upon laying or rendering, or a third coat 
upon floating, which will be hereafter de- 
scribed. The term finishing is applied 
to the third coat when of stucco, but set- 
ting for paper. The setting is spread with 
the smoothing trowel, which the workman 
uses with his right hand, while in his left 
he uses a large flat-formed brush of hoe's 
bristles. As h« l&:^^ o^ \}c!k& ^^N:^ vs" 
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with the trowel, he draws the brush, full 
of water, backwards and forwards over its 
surface, thus producing a tolerably fair 
face for the work. 

Floating, — Work which consists of three 
coats is called floated : it takes its name 
from an instrument called a float, which 
is an implement or rule moved in every 
direction on the plaster while it is soft, 
for giving a perfectly plane surface to the 
second coat of work. Floats are of three 
sorts: the hand float, which is a short 
rule that a man by himself may use ; the 
quirk float, which is used on or in angles ; 
and the Derby, which is of such a length 
as to require two men to use it. 

Plaster^ float and set is the tei*m for 
three coats of plaster on laths. The flrst 
or pricking-up coat is of coarse stufl" put 
on with a trowel to form a key behind the 
laths, and about | or f inch thick on the 
laths : while it is still moist it is scratched 
or scored all over with the end of a lath 
in parallel lines 3 or 4 inches apart, the 
scorings being made as deep as possible 
without exposing the laths ; the rougher 
the edges are the better, as the object is 
to produce a good key for the next coat. 
When the pricking-up coat is sufficiently 
dry not to yield to pressure in the slightest 
degree, the second coat or floating is put 
on. The floating is of fine stuff' with a 
little hair mixed with it ; ledges or mar- 
gins, 6 or 8 inches wide, and extending 
across the whole width of a ceiling or 
height of a wall, are made at the angles 
and at intervals of about 4 feet apart 
throughout : these must be made per- 
fectly in one plane with each other with 
the help of straight-edges. These ledges 
are technically called screeds. They form 
gauges for the rest of the work, and when 
they are a little set the spaces between 
them are filled up flush, for which a Derby 
float or a long straight-edge is used. The 
screeds on ceilings ought to be levelled, 
and those on the walls plumbed. When 
the floating is sufficiently set it is swept 
with a birch broom for the third coat or 
setting. The third, or setting coat, should 
be of plasterers* putty if the ceiling or 
wall is to be whitened or coloured. If it 
is to be papered, the third coat should be 
Iff hue stun, with a little hair in it. If 



it is to be painted, the third coat should 
be of bastard stucco trowelled. 

Bastard stucco is of three coats, the 
flrst is roughing in or rendering, the 
second is floating, as in trowelled stucco ^ 
but the finishing coat contains a small 
quantity of hair behind the sand. This 
work is not hand-floated, and the trowel- 
ling is done with less labour than ^at is 
termed trowelled stucco. 

Trowelled stucco, which is the best sort 
of plastering for the reception of paint, is 
formed on a floated coat of work, and such 
floating should be as dry as possible before 
the stucco is applied. In the last process, 
the plasterer uses the hand float, which 
is made of a piece of half-inch deal, about 
9 inches long and 3 inches wide, planed 
smooth, with its lower edges a little 
rounded off, and having a handle on the 
upper surface. The ground to be stuccoed 
being made as smooth as possible, the 
stucco is spread upon it to the extent 
of 4 or 5 feet square, and moistening it 
continually with a brush as he proceeds, 
the workman trowels its surface with the 
float, alternately sprinkling and rubbing 
the face of the stucco, till the whole is 
reduced to a fine even surface. Thus, by 
small portions at a time, he proceeds till 
the whole is completed. The water ap- 
plied to it has the cifect of hardening the 
face of the stucco, which, when finished, 
becomes as smooth as glass. 

Ceilings are set in two different ways ; 
that is the best wherein the setting coat 
is composed of plaster and putty, com- 
monly called gauge. Common ceilings are 
formed with plaster without hair, as in 
the finishing coat for walls set for paper 

Fugging is plaster laid on boards, fitted 
in between the joists of the floor to pre- 
vent the passage of sound between two 
stories, and is executed with coarse stufti 
In the country, for the interior coating 
of dwellings and outbuildings, a species of 
plastering is used called roughcast. It is 
cheaper than stucco or Parker's cement, 
and therefore suitable to such purposes. 
In the process of executing it, the wall is 
first pricked up with a coat of lime and 
hair, on which, when tolerably well set, 
a second coat is laid on of the same ma- 
terials as the first, both as smooth as pos- 
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uble. As fast as the workman finishes 
this surface, another follows him with a 
pailful of the roughcast, with which he 
bespatters the new plastering, so that the 
whole dries together. The roughcast is 
a composition of small gravel, finely 
washed, to free it from all earthy parti- 
cles, and mixed with pure lime and water 
in a state of semi-fluid consistency. It is 
thrown from the pail upon the wall, with 
a wooden float, about 5 or 6 inches long, 
and as many wide, formed, of }-inch 
deal, and fitted with a round deal handle. 
With this tool the plasterer throws on the 
roughcast with his right hand, while in 
his left he holds a common whitewashers' 
brush dipped in the roughcast, with which 
he brushes and colours the moi*tar and the 
roughcast already spread, to give them, 
when flnished, a uniform colour and ap- 
pearance. 

Builders' Waterproof l^as- 
tic Cexneut. — 1. 5 parts river sand ; 
5, ground stone lime; 10, red-lead, m 
powder. 2. 10, sand ; 5, powdered whit- 
ing; 1, powdered red-lead. 3. 100, sand; 
25, plaster of Paris; 10, red-lead; 5, 
yellow ochre, all in powder. Each of 
these cements must be mixed with boiled 
oil. 

Concrete for Foundations. — 
5 parts gravel and sand to 1 part fresh - 
burned stone lime, ground to powder, 
without slaking, and measured dry. 
Well turn pnd shovel together, with 
sufficient water to slack the lime into 
the state of very thick mortar. Chips 
and small pieces of stone miiy be added 
with advantage. 

Concrete for Masonry. — 1. Screened 
Kand, 9 parts by measure ; slaked lime, 7 ; 
forge ashes, 1; puzzolana, 1. 2. 1, 
slaked lime; 1, sea sand; |, furnace 
ashes. 

Concrete for Brickwork. — Slaked 
lime, 7 parts by measure; sand, 12 
parts. 

Hydraulic Mortars.— 1. 2} parts 
Inii-nt clay ; 1 part blue lias lime, pul- 
Terized and ground together between 
rollers. Use immediately 2. 2 parts 
fresh stone lime ; 3, wood ashes, mixed 
as for common mortar, but must lie until 
coli and be beaten several times before 



being used. 3. 4 parts blue lias lime. 
6, river sand ; 1, puzzolana ; 1, calcined 
ironstone. 

Builders* Mortar. — 1. 3 parts by 
measure of good sharp sand to 2 parts 
grey stone lime, mixed with water, or 2 
of sand to 1 chalk lime. Sharp road 
scrapings may be used instead of sand ; 
and where taken from roads kept in 
order with flint or gravel, form a very 
good mortar. 2. 1 part grey stone 
lime to 3 river-sand coarse mortar. 3. 

1, stone lime ; 4, coarse gravelly sand. 
4. 1, lime; 2, river sand ; 1, blacksmiths* 
ashes. 5. 1, lime ; 2, sand ; 1, rough 
ground coke. 

Composition for Picture 
Frames. — 1. To make compo orna- 
ments for picture frames : Boil 7 lbs. of 
the best glue in 7 half-pints of water, 
melt 3 lbs. of white resin in 3 pints 
of raw linseed oil ; when the ingre- 
dients are well boiled put them into a 
large vessel and simmer them for half 
an hour, stirring the mixture and taking 
care that it does not boil over. When 
this is done, pour the mixture into a large 
quantity of whiting, previously rolled 
and sifted very fine, mix it to the Con- 
sistence of dough, and it is ready for use. 

2. Dissolve 1 lb. of glue in 1 gall, of 
water; in another kettle boil together 
2 lbs of resin, 1 gill of Venice turpentine, 
and 1 pint of linseed oil ; mix altogether 
in one kettle, and continue to boil and 
stir them together till the water has 
evaporated from the other ingredients; 
then add finely-pulverized whiting till 
the mass is brought to the consistence 
of soft putty. This composition will be 
hard when cold, but being warmed, it 
may be moulded to any shape by carved 
stamps or prints, and the moulded 
figures will soon become dry and hard, 
and will retain their shape and form 
permanently. 

Firework Making. — ^Thc three 
prime materials of the art of pyrotechny 
are nitre, sulphur, and chai'coal, along 
with filings of iron, steel, copper, zinc, 
and resin, camphor, lycopodium, &c. 
Gunpowder is used either in grain, half 
crushed or finely ground, fez different 
purposes. The longer the iron filings. 
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the brighter red and white sparlcs they 
give; those being preferred which are 
made with a coarse file and quite free from 
rust. Steel filings and cast-iron borings 
contain cai'bon, and afford a very brilliant 
fire, with wavy radiations. Copper 
filings give a greenish tint to flame; those 
of zinc, a fine blue colour; the sulphuret 
of antimony gives a less greenish blue 
than zinc, but with much smoke ; amber 
affords a yellow fire as well as colophony 
and common salt, but the last must be 
very dry. Lampblack produces a very 
red colour with gunpowder, and a pink 
with nitre in excess. It sei*ves for 
making golden showera. The yellow 
sand, or glistening mica, communicates 
to fireworks golden radiations. Verdigris 
imparts a pale green ; sulphate of copper 
and sal ammoniac, a palm-tree green. 
Camphor yields a very white flame and 
aromatic fumes, which mask the bad 
smell of other substances. Benzoin and 
storax are used also on account of their 
agreeable odour. Lycopodium bums 
with a rose colour and a magnificent 
flame. 

Iron tools must never be used in 
making fireworks of any kind, as they 
are liable to throw out sparks when 
striking against a hard stony substance, 
besides which the sulphur used would 
injure the iron. Brass tools may be 
used, but copper tools are preferable. 

Rockets.— -Of all fireworks, rockets 
are among the most noble and effective. 
The ingredients for these, the apparatus 
employed, and the detail of the manu- 
facture of them may be considered the 
foundation of all fireworks, and to make 
them well involves the same principles, 
and requires the same caution, as in 
making all others. 

Size of Rockets. — The size of rockets 
IS indicated by ounces or pounds; thus 
we say, an eight-ounce rocket, a pound 
rocket, and so on ; by this expression it 
is not meant that the rockets weigh so 
much as their name indicates, but that 
the bore or cavity will just suffer a 
leaden bullet of that weight to pass 
down them. For example, a pound 
rocket will admit a leaden bullet that 
weighs a Douod, Rockets may be made 



of any size from 1 bz. up to 50 or more 
pounds. 

Rocket Cases or Cartridges, — These 
may be made of any kind of stiff thick 
paper, either cartridge paper or what is 
equally good and much cheaper, namely, 
common bag-cap paper. To roll up the 
cases you must have a smooth round 
ruler, or, as it is called, a former, exactly 
the size of the cavity of the rocket, and 
10 or 12 times as long. Then lay a 
sheet of the paper upon a slab of slate, 
marble, or glass, and paste 4 or 5 in. 
along the end of it, leaving the rest ot 
the sheet of paper without paste ; then 
roll it smoothly .over the fonner, dry 
end fii'st, until the whole is rolled up, 
when of course the paste will stick and 
a thin case be formed. Keep rolling it 
along the slab with the hands, in the 
same way as a rolling-pin is used, for 
two or three minutes, until the various 
folds of the paper set close and tight to 
each other; then put on another sheet 
in the same way, and so on, till the case 
is thick enough. This is known by the 
measurement across it. If the fonner 
without the case measures five parts, 
when the case is upon it they must 
measure together eight parts. That is, 
the paper must be rolled on till it forms 
a case, the thickness of the sides of 
which are a trifle more than one-third 
of the thickness of the former. The 
length of the rocket case, and conse- 
quently the width that the sheets of 
brown paper are to be cut before pasting, 
varies with the size of the rockets ; ki 
small rockets the length of the case may 
be six times the diameter, in larger 
rockets four or five times is sufficient. 
When the case has proceeded thus far, 
it is to be choked while yet damp, that 
is, to be contracted in diameter near one 
end, and for this purpose a simple con- 
trivance is requisite, called a choking 
cord, and also the former is made with 
a hole drilled at one end, and a second 
joint made to fit on by means of a 
wire projecting at one end of it, and 
which fits into the hole of the fonner. 
Fig. 10. To choke the case, draw the 
fonner partly out, until you can &*e 
about 1 inch of the inner cavity of the 
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ease, then put on the second joint (the 
wire of which fits into the hole of the 
former), and pass this on until its end is 



Flo. 10. 



Fio. 11. 




about i an inch within the case, 
leaving a space of about | an inch 
between the two joints occupied by the 
wire alone. Then going to an apparatus 
similar to that shown in Fig. 11, turn 
the cord once round the case where the 
cavity is, put the foot upon the treadle, 
which tightens the cord and squeezes 
the paper case at the point required, and 
that it may squeeze it equally and neatly 
on all sides the case should be held in 
the hands and moved up and down upon 
the cord until the operator sees that it 
is sufficiently and properly compressed. 
Let it be observed that althou£;h the 
choking apparatus used by the firework 
maker is represented and above alluded 
to, yet to the amateur it is by no means 
necessary. What will do quite as well 
is a thin cord fastened at one end to a 
staple in the wall, and by the other tied 
round the waist of the operator ; as he 
may lean back, of course the cord would 
be tightened, and the desired purpose 
accomplished. When the case is sufii' 
ciently compressed it is to be tied with 
two or three turns of strong string. 
The case is now complete, except that 
the part of it where it is choked is 
perhaps rather rough and uneven insidn ; 
this must be compressed down, for much 
of the effect of the rocket will depend 
upon the perfect regularity on this part, 
as it is through the hole left by the wire 
in the middle of the choke that the fire 
18 afterwards to issue. To compress this 
part properly a mould is necessary. 



The Rocket Mould is represented in 
Fig. 12. It consists of a solid foot of 
wood; upon the centre of this stands a 
short cylinder about ^ an inch high, and 
exactly of the size of the mould, to be 
placed over it, as afterwards described ; 



Fio. 12. 



J 



Fia. 13. 



I 
I 
fl 

a 



this short cylinder has a shoulder above, 
and terminates in a round top. Out of 
the middle of the top is a tapering thick 
brass wire, projectiDg some inches up- 
wards, as is seen in Fig, 13. The whole is 
so arranged, that when one of the newly- 
made cases is put upon the wire and 
forced down, the wire fills up the choke- 
hole, the round top fits into the small 
parts of the case below the choke, the 
shoulder of the cylinder bears the ex- 
treme end of the case, and the short cv- 
Under agrees in size with the outsides of 
the case. There fits over this (case ami 
all) a strong wooden or metal tube ; so 
that it IS seen that there is no cavity 
anywhere, except the inside of the rocket 
case, and even in this a thick wire runs 
up to nearly the top of that part of the 
case where the composition is rammed, 
or nearly \ of the whole case from 
the choke upwards. The wire 
above mentioned is called the 
piercer. All rockets must be 
placed in the mould to be filled, 
as well as to smooth and consoli- 
date the part choked. With the 
mould are used rammers. Fig. 14, 
formed of hard wood, of the shape 
of a popgun-stick ^ these rammers 
being rather less than the dia- 
meter of the cavity, and having a 
hole bored up their centre, in order to 
admit the piercer. It is evident that 
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there must be a complete mould, piercer, 
and one or more rammers for every size 
rocket. Bat to proceed with the string ; 
put it in the mould and the rammer 
down into it, and give this, the latter, a 
blow or two with a mallet, which driving 
it down while yet damp with the paste, 
will render the whole compact and 
smooth ; and the case being taken out 
may be placed in an oven, or near the fire, 
to dry. If it is desired to ornament it 
in any way or cover it with white paper, 
this must be done before chokmg. 

Charging Rockets, — ^The next process 
after drying the case is to charge them 
with the requisite composition. Put the 
ciises in the mould with the piercer in it 
aud put enough composition in to fill 
about 1 inch of the case ; then, taking 
the rammer, ram it down with three or 
four strong blows with a mallet. Then 
put in the same quantity of composi^on 
again and ram that down in the same 
manner, and so on till the case is filled 
to the top of the piercer and one diameter 
above it. Then separate some of the 
central folds of the paper which it has 
been observed is not parted, and turn 
them down upon the composition, ram- 
ming them down hard upon it, or, what 
will do as well, put in a piece of paper 
as wadding. When this is rammed down, 
and firm, bore with a brass bradawl three 
or four holes through it. These holes 
serve to make the requisite communica- 
tion between two parts of the rocket. Or, 
having charged the case, take some 
comiiion potters* clay in dry powder, and 
ram it down hard upon the top of the 
composition, then bore a hole through 
it about ^ of an inch diameter, which 
will allow of the necessary connection 
between the rnmmed composition and 
the stars in the head or pot of the 
rocket. 

Priming Rockets. — The rocket is now 
supposed to be closed at one end. It 
only requires to be primed -at the other 
end, and that it will be observed is the 
end which was choked, which is still 
open, and which has a hole passing up it 
which the piercer occupied. To prime it 
au up the hole with loose gunpowder 
mmie into a stiff paste with very weak 



gum water, and paste a piece of touch- 
paper over it. 

Rocket Pot or Head, — ^The rocket being 
then charged, the head or pot must be 
fixed. The pot is a paper case made upon 
a wooden former turned cylindrical, about 
4 inches in length, and a shade larger in 
diameter than the exterior of the rocket 
case. Take some thick brown paper and 
cut it in strips large enough to go twice 
round the former, paste and roll as for 
the case, then pinch one end, and a cylin- 
der of paper will be thus made which 
should fit nicely over the clay end of the 
rocket. There should now be fixed upon 
the pinched end a conical cap, made upon 
a former of like shape. Fig. 15. This cap 
by cleaving the air assists 
the rocket in rising into it. 

Loading Rockets, — The 
loading the pots with stars 
is all that now remains to be 
done to complete the rocket. 
A \'\h, rocket should 
carry about 1 oz. of stars. 
Weigh out the proper quan- 
tity of stars and mix them 
with meal powder, 6 parts, to fine char- 
coal 1 part, fill up the pot and glue it 
securely over the clay or upper end of 
the rocket case. 

Rocket Sticks. — Next fasten the stick 
to the rocket by two strings, as seen in 
any of the figures 16 to 19. — ^The sticks 
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Fig. 16. 



Fio. 17. 



Fig 18. 





being previously prepared of proper 
length and s\z«, as follows : — The smaller 
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ones are easily and best made of those 
laths called by bricklayers doable laths, 
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and the larger ones pantile laths; but 
any slip of deal will answer the purpose. 
2-lb. rockets require sticks 9 feet 4 inches 
long, 1 inch square at top, and rather 
more than ^ inch square at bottom. 1-lb. 
rocket sticks are 8 feet 2 inches long, 
{ inch square at top and f inch at bottom. 
8-oz. rocket sticks are 6 feet 2 inches 
long, f inch square at top, and f inch at 
bottom. 4-oz. rocket sticks are 5 feet 
3 inches long, | inch by ^ inch at top, and 
i inch square at bottom. 2-oz. rocket 
sticks are 5 feet 1 inch long, -^ inch by 
} inch at top, -^ inch at bottom. 1-oz. 
rocket sticks 3 feet 6 inches long, and so 
on for other various sizes. The weight 
and the length of the stick must be such, 
as that when tied on, the rocket shall 
balance on the finger, at a point about 
1 mch from the part choked. 

Rocket Compositions. — The bril- 
liancy of the rocket depends upon the 
somposition in the cases, and great care 
ID required in the mixture of the ingre- 
dients, which should be well dried and 
carefully sifted through a hair sieve be- 
fore mixing. For a }-lb. rocket, to 12 oz. 
of saltpetre add 6 of charcoal and 4 of 
sulphur; or for signal rockets the pro- 
portions are, saltpetre, 4 lbs. ; dogwood 
sharcoal, 1 lb. 12 oz. ; sublimed sulphur, 
1 lb. Powder separately, and mix with 



the hand or a wooden spoon. Saltpetre 
increases the rapidity of the fire, whilst 
sulphur retards it, and the charcoal emits 
those volumes of sparks which form the 
golden train of an ascending rocket. 
Rockets are primed with mealed powder 
and spirits of wine. 

Pyrotechnic and Rocket Stabs. — 
The stars that are used as decorations to 
the different species of fireworks are of 
various kinds, sizes, and shapes, accord- 
ing to the purpose for which they are 
intended. 

The ordinary rocket stars, which are 
called " brilliant " or " bright," are made 
in small cubes. Their composition is 
moistened with gum water, and while 
moist flattened to the thickness required. 
It is then scored or cut across with a 
knife, and allowed to dry. When dry 
it can be easily broken up into cubes at 
the places where it was divided by the 
knife. Tailed stai*s are also made in 
the same way and of the same size. 

Roman-candle stars are small cylinders 
of composition made of a size propor- 
tioned to that of the case out of which 
they are to be thrown. 

Coloured rocket stai*8 are made by 
driving the coloured composition, slightly 
moistened, into small cases, which go 
under the name of pill-box cases. If the 
star is to consist of one colour only, 
these pill-boxes are open at both ends, 
and a piece of quick-match is placed 
between the composition and the inside 
of the pill-box, and allowed to project 
about I an inch beyond each end of 
it. When fired, these stai*s burn at 
both ends at the same t^me, and so pro- 
duce a great amount of fire in proportion 
to their size. 

If it is required to make stars con- 
sisting of more than one colour (in which 
case they are called ^^ changeable stars") 
the pill-boxes are left open at one end 
only. The composition is thus prevented 
from burning at more than one of its 
surfaces at a time. These stars generally 
contain two colours ; the pill-boxes are 
half-filled with one coloured composition 
and the remaining space filled with 
another. These changeable stars burn 
much longer than the ethers, and there- 
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fore produce a more beautiful eHect; 
but being larger they require to he used 
m larger rockets, the ^ lb. size being 
the smallest that is adapted for this 
purpose. 

There is anotner and exceedmgly 
beautiful decoration for rocket-heads 
which is called golden rain. This is by no 
means a difficult thing to make. Some 
small paper cases are made, about 2 inches 
long and of the size of goosequills ; these 
are filled with a sparkling composition 
and pnmed with wetted gunpowder. 
They are placed, mouth downwai'ds, in 
the head of the rocket, and arranged in 
such a manner that they may all be 
ignited. At the bursting of the rocket 
they will describe a series of beautiful 
ringlets of sparkling fire. 

Common Brilliant Stars. — ^Nitre, 16 
parts; sulphur, 8; sulphuret of anti- 
mony, 4 ; meal-powder, 3. Let all 
the ingredients be in as fine a powder 
as possible ; and, having carefully 
weighed out the quantities, mix them 
thoroughly. Next, take some weak 
gum water made by dissolving 2 oz. of 
gum-arabic in a pint of warm water. 
Spread the star composition upon a piece 
of zinc plate or slate, and add to it a 
little of the gum water at a time, taking 
care to stir tne composition about well 
till all the moisture is equally diffused. 
It is not necessary that this composition 
should be made wet, but only something 
like brown sugar in moistncss, so that 
it will bind well when pressed together. 
When this is sufficiently done, roll or 
press the composition into a fiat shape 
like a thick pancake, and make it as 
square as possible. Its thickness should 
be about \ of an inch. Take a blunt 
knife spatula, and with it score the 
composition across both ways, so that 
it is divided into a number of little 
cubes. 

Tailed Stars, — These stars are not 
moistened with plain gum water, but 
with a mixture of gum water and linseed 
oil. The gum water should be of the 
strength given above, and should be 
made quite hot bv placing the bottle 
which contains it in a jug of boiling 
water. When it is sufficiently hot, to 



every 3 oz. of gum water add 1 oz. 
of linseed oil. Shake the bottle till 
these are thoroughly mixed and no oil 
can be seen. Use the moistening fiuid, 
while hot, in the same manner as directed 
above for brilliant stars. The following 
is the composition for tailed stars: — 
Nitre, 16 parts ; meal-powder, 12 ; anti- 
mony (sulphuret)y 8 ; fine charcoal, 4} ; 
sulphur, 4. 

Coloured Stars. — ^These require con- 
siderable care in their preparation, the 
beauty of their performance depending 
entirely upon the uniform fineness, the 
intimate union, and the dryness of their 
ingredients. The various preparations 
which enter into their composition should 
always be kept ready for use in fine dry 
powder, preserved in well-corked or 
stoppered bottles. The pill-boxes for 
coloured stars are made in the followitior 
manner: — Procure a piece of straight 
iron rod, 12 inches long, and from | to 
I an inch in size ; the usual size for this 
former is about -^ of an inch. Now 
cut some cartridge paper into strips 
about 8 inches wide, and from 9 to 10 
inches long; paste these strips all over, 
and roll them round the iron rod closely 
and neatly. When this is dune, remove 
the case thus formed from the rod 
without tearing or breaking it, and set 
it aside to dry. When dry it will be 
very hard and stiff. It can then be cut, 
by means of a very sharp knife, into 
little lengths of ^ an inch each. These 
lengths are the open pill-boxes, into 
which composition is to be rammed 
for coloured rocket stars. In order to 
accomplish the filling of these cases with 
the least amount of trouble, procure a 
piece of stick, of a convenient length, and 
of such a size round that it will pass^ 
easily into the i)ill-boxes, and with a 
short groove cut in the side, sufficient to 
allow it to pass the quick-match without 
injuring it. Next take a small piece of 
quick-match, about l^ inch long, and 
pass it through the pill-box in such a 
manner that it may project beyond each 
end about ^ an inch. The composition 
pressed with the stick into these boxes is 
always slightly moistened; and by this 
means, when once dry, will not be liable 
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to be shaken out again. The fluid em- 
ployed for moistening these coloured 
compositions is a solution of shellac in 
methylated spirit of wine. Care must 
be taken not to make these compositions 
toc^. A very slight moistening is suffi- 
cient to make them bind well when 
pressed into their cases. 

Crimson Stars. — 1. Chlorate of potash, 
24 parts ; nitrate of strontia, 32 ; calomel, 
12 ; sulphur, 6 ; shellac m fine powder, 
6 ; sulphide of copper, 2 ; fine charcoal, 2. 
2. Chlorate of potash, 12 parts; nitrate 
of strontia, 20; sulphur, 11; charcoal, 
2 ; antimony, 2 ; mastic, 1. 3. Nitrate 
of strontia, 72 ; sulphur, 20 ; gunpowder, 
6 ; coal-dust, 2. 

Hose-coloured Stars, — Chlorate of pot- 
ash, 20 parts ; carbonate of strontia, 8 ; 
calomel, 10; shellac, 2; sulphur, 3; 
fine charcoal, 1. The advantage of this 
composition is that it is not at all liable 
to suffer from damp in winter. The car- 
bonate of strontia is a salt not absorbent 
of moisture like the nitrate, and is, more- 
over, always to be had in a state of fine 
powder. 

Green Stars, — 1. Chlorate of potash, 
20 parts ; nitrate of baryta, 40 ; calomel, 
10; sulphur, 8; shellac, 3; fine char- 
coal, 1 ; fused sulphide of copper, 1. 
2. Nitrate of baryta, 42 parts ; realgar, 2 ; 
sulphur, 8; lampblack, 1. S. Chlorate 
of potash, 28 parts ; nitrate of baryta, 12 ; 
sulphur, 15; mastic, 1. 

Pale Rose-coloured Stars. — ^Nitrate of 
strontia, 8 parts ; chlorate of potash, 4 ; 
sulphur, 3 ; sulphuret of antimony, 2. 
Take especial care that the nitrate of 
strontia used in this formula is very 
dry. 

Pale Green Stars, — Nitrate of baryta, 
16 parts ; chlorate of potash, 8 ; sulphur, 
6 ; antimony, 3. 

Yellow Stars. — 1. Chlorate of potash, 
20 parts ; bicarbonate of soda, 10 ; sul- 
phur, 5 ; mastic, 1. 2. Chlorate of pot- 
ash, 30 ; dried soda, 12 ; sulphur, 8. 

Golden Yellow Stars. — Chlorate of pot- 
ash, 20 parts; nitrate of baryta, 30; 
oxalate of soda, 15 ; sulphur, 8 ; shellac, 4. 
If it is thought advisable to give the 
gtars made from this formula a tailed 
appearance, add one part of fine charcoal. 



The composition is to be moistened with 
the shellac solution. The stars form a 
beautiful contrast with those of an in- 
tense blue. 

Blue Stars. — 1. Chlorate of potash, 8 
parts ; sulphide of copper, 6 ; Chertier's 
copper, 5; sulphur, 4. 2. Chlorate of 
potash, 12 parts ; Chertier's copper, 6 ; 
sulphur, 4 ; calomel, 1. 3. Chlorate of 
potash, 16 parts ; Chertier's copper, 12 ; 
calomel, 8; stearine, 2; sulphur. 2; 
shellac, 1. This gives a most intense 
blue. 4. Chlorate of potash, 20 parts ; 
cai'bonate of copper, 14 ; sulphur, 12 ; 
mastic, 1. 5. Nitre, 12 parts; sulphuret 
of antimony, 2 ; sulphur, 4 ; lampblack, 2. 
All these compositions should be moist- 
ened with gum water, and in No. 3 the 
stearine employed must be in fine powder. 

Violet Stars, — Chlorate of potash, 9 
parts ; nitrate of strontia, 4 ; sulphur, 6 ; 
carbonate of copper, 1 ; calomel, 1 ; mas- 
tic, 1. 

White Stars. — Saltpetre, 9 parts 
sulphur, 3 ; antimony, 2. 

To PREPARE Chertier's Copper. — 
Take any quantity of common sulphate of 
copper, or blue vitriol, and dissolve it in 
as little water as possible ; then take an 
equal quantity by weight of chlorate of 
potash and also dissolve it in as little 
water as will hold it in solution. Mix 
these two solutions, and boil them gently 
over a clear fire until the moisture is 
nearly evaporated ; then dry the green 
precipitate that remains by a gentle heat. 
When dry treat it with strong liquor 
ammonise till it changes to a deep blue 
colour; then let it dry very gradually 
in a wai*m place. If this operation be 
properly performed you will have a fine, 
very light blue powder, which is Cher- 
tier's copper. 

To prepare Nitrate op Strontia.— 
Procure a common earthenware pipkin, 
or a glazed iron frying-pan of a con- 
venient size. Into this place nitrate of 
strontia in rough crystals. 1 or 2 lbs. 
will be sufficient to prepare at a time. 
Place the vessel on a clear fire, but do 
not make it too hot. Now boil, or rather 
stew, the crystals in their own water of 
crystallization. The heat will soon cause 
them to run into a thick pulpy mass. 
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When in this state, they must be con- 
stantly stirred, or upon the evaporation 
of the moisture they will reassume a 
crystalline form. Continue then to stir 
it with a stick or flat piece of wood until 
tb« mobture is driven o£f by the heat, 
and the salt remains iu the condition of 
a white di*y sand. No strontia can be 
used for coloured stars or fires unpre- 
pared, and this operation is proper also 
for the preparation of the nitrate of 
baryta. 

Golden Rain. — Golden rains are 
made in the following manner : — Procure 
a piece of bi*ass rod, the diameter of which 
is -^ of an inch, or rather less. The 
length of the foinner may be from 6 to 
8 inches. Cut thin brown paper into 
short strips, about 2 inches wide, and 
long enough, when wrapped round the 
former, to make a case whose external 
diameter should be J of an inch, or rather 
more. The former should have a small 
cup-shaped hollow cut in one of its ends, 
into which the paper may be turned, to 
form a closed end to the cases. Paste 
the strips of paper all over, and also rub 
some paste on the former ; then roll the 
paper round the former, and draw it out 
so as to leave its cupped end \ of an inch 
inside one of the ends of the case. Pinch 
In the paper that projects beyond the 
former, and drive it down with a tap upou 
the pasting slab, so that the twisted end 
is pressed into the cup of the former. By 
this means a neat and secure end is ob- 
tained for the cases, which may be dipped 
afterwards into vfcrm size or glue. If a 
little red-lead is mixed with this size, it 
will solidify much more rapidly. This 
dipping the ends of the cases into size 
should not be done until they are dry 
from the paste. For filling the cases a 
tin funnel is used that will exactly fit 
into the mouth of golden-rain cases. The 
composition employed for fllling the cases 
is the following : — 1. Meal - powder, 6 
parts; nitre, 1; fine charcoal, 2. 2. 
meal-powder, 8 parts; fine charcoal, 3. 
3. Saltpetre, 1 lb. ; meal-powder, 4 oz. ; 
sulphur, 4 oz. ; brass dust, 1 oz. ; saw- 
dust, 2} oz. ; glass dust, 6 drs. When 
ike case is charged, the funnel most be 
removed, and the space that was occu- 



pied by its nozzle filled with gunpowder 
or meal-powder moistened with gum 
water. This will prevent the composi- 
tion from being shaken out of the cases 
and at the same time forms the best 
method of priming them. Take care that 
this paste is pressed well into the mouth 
of the cases, and fills them. 

Silver Bain, — 1. Saltpetre, 4 oz. ; 
sulphur, mealed, powder, and antimony, 
each 2 oz. ; sal prunella, } oz. 2. Salt- 
petre, 8 oz. ; sulphur, 2 oz.; charcoal, 
4 oz. 3. Saltpetre, 1 lb. ; antimony, 6 oz. ; 
sulphur, 4 oz. 4. Saltpetre, 4 oz. ; 
sulphur, 1 oz. ; powder, 2 oz. ; steel 
dust, f oz. Used in similar cases and 
treated in the same way as golden rain. 

Portfires. — The portfires used for 
firing rockets and fireworks are gene- 
rally made in the following manner : — 
The former for this purpose should be of 
brass, and not less than \ of an inch in 
diameter, and the wire for filling them 
not less than 4 of an inch. Portfire 
cases are usually made very thin, but 
prepared in precisely the same manner 
as that described for golden rains, and 
are also primed in the same way. The 
following are the compositions usually 
employed for portfires. 1. Nitre, 6 parts ; 
sulphur, 2 ; meal-powder, 1. 2. Salt- 
petre, 2 lbs. ; sulphur, 3 lbs. ; antimony, 
1 lb. 3. Saltpetre, 3} lbs. ; sulphur, 
2 J lbs. ; meal-powder, 1 lb. ; antimony, 
I lb. ; glass dust, 4 oz. ; brass dust, 1 oz. 

Roman Candles. — In the manufac- 
ture of these fireworks the following im- 
portant points must be observed, namely, 
to have a composition to burn in the inter- 
vals between the stars, which will throw 
a jet of fire uniformly good throughout, 
to have stars of tolerably rapid combus- 
tion, otherwise they will not be ignited 
before they are blown into the air, and 
to have the charges of powder for blow- 
ing the stars regulated to a great nicety. 
The former for the cases must be f of 
an inch in diameter, and 18 inches long. 
The cases require rather a large amount 
of paper and imperial board for their 
manufacture, but otherwise they are 
made similar to rocket cases. 

Romanrcandle Stars. — The brilliant 
stars may be made of the same composi- 
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Fig. 21. 



tion as that given for rocket stars of that 
kind. If, however, a whiter star is re- 
quired, use the following: — ^Nitre, 48 
parts ; sulphur, 10 ; regulus of antimony, 
8 ; realgar, 6 ; red-lead, 4 ; shellac, 1. 
Yellow Roman-candle stars may be made 
from the same formula as that given for 
yellow-rocket stars. Green Roman-candle 
■tars may be made from the formulas 
given for rocket stars ; but there is also 
another formula, which produces a rather 
deeper tmt, but is hardly rapid enough 
m combustion for rocket stars. It is the 
following : — ^Nitrate of baryta, 40 parts ; 
chlorate of potash, 20 ; calomel, 12 ; 
sulphur 12 ; fine shellac, 4 ; fine char- 
coal, 1. The formulas for crimson, rose, 
blue, and purple Roman-candle stars 
are the same as given for rocket stars. 
In order to make the stars, moisten the 
compositions very slightly. The mould 
in which these stars are shaped is a 
brass tube, Fig. 21, of a size proportioned 
to the size of the Roman- 
candle case, and is gene- 
rally about -fg of an inch 
smaller in its inner dia- 
meter than the case. The 
drift with which the com- 
position is pressed into 
the tube, is made of box- 
wood or metal, and fits 
□ w . easily into the tubular 
mould. At one of its ends 
there is a wire point. Place 
the end having the point in 
the mould as far as it will 
go. It will leave a space 
at the end of the mould un- 
occupied by the drift. Press 
this empty end of the tube 
into the slightly-moistened composition 
until it is filled by it, so that the drift, 
being driven down upon the composition, 
will compress it into a fii*m cylindrical 
mass, into the centre of which the wire 
point projects. When the star is thus 
formed in the mould the drift must be 
withdrawn, reversed, its long plain end 
inserted, and the star pushed out. The 
object of making the star hollow is that 
it may dry and harden perfectly in its 
centre, and also for the priming of the 
•tar, which is effected by placing a little 
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piece of quick-match into the hole in 
the star, and allow it to project about 
^ of an inch above. By this means even 
slowly-combustible stars are ignited, and 
almost every chance of failure is avoided. 
This priming, however, should not be 
done until the stars are to be put into 
the cases — ^at all events, till they are per- 
fectly dry. 

Composition for Roman Candles. — 1. 
Kitre, 18 parts ; sulphur, 6 ; fine char- 
coal, 7 ; meal-powder, 4. 2. Nitre, 16 
parts ; meal-powder, 8 ; fine charcoal, 
6; sulphur, 6. 3. Nitre, 16 parts; 
meal-powder, 11 ; sulphur, 6 ; anti- 
mony, 4. The next thing is to fill the 
case. Before filling it introduce a little 
clay to the bottom of the case, thus form- 
ing a better and fiimer bottom. This 
being done properly, put in a little coarse 
powder, and over this a small piece of 
paper, to prevent the composition mixing 
with the powder; then ram down as 
much composition as will fill the case 
one-sixth of its height ; over this put a 
small piece of paper covering about two- 
thirds of the diameter, then a little corn 
powder, and upon that a ball, observing 
that the ball is rather smaller than the 
diameter of the case. Over this first ball 
more of the composition must be put and 
rammed lightly dowp tc prevent break- 
ing the ball, till the case is one-third 
full ; then a piece of paper, a little pow- 
der, and then another ball as before, till 
the case is filled with balls and composi- 
tion, taking care to place composition 
above the highest ball. When the case 
is thus filled, cap it with touchpaper by 
pasting it round the orifice, and a little 
priming of powder being added the work 
IS complete. 

TouCHPAPEB. — Obtain some thm 
blue paper — not so thin as tissue paper, 
but thinner than the ordinary blue paper 
used by storekeepers ; brush or sponge 
this over with or dip it into a we& 
solution of saltpetre, and when well 
saturated dry for use. Touchpaper 
should be cut into slips, placed once round 
the mouth of the firework, and twisted 
into a point. 

QuiCK-MATOH. — ^Make a thick paste 
of gunpowder and bol '«^^A^.^.^^^&^ ^ 
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Bmall quantity of gum in it. Take 
about four strands of cotton, such as is 
sold in balls and used for making the 
wicks of lamps, steep this m the solu- 
tion of nitre used for making touch- 
paper, and wring it as dry as possible ; 
then rub it well in the gunpowder paste 
till it is thoroughly covered with it. 
One end of the cotton may be passed 
through a small funnel, whose mouth is 
not more than \ of an inch in width. 
By this means, if the whole length of 
the cotton is drawn through it, the 
superfluous paste will be removed, and 
the match will be of a nice round 
form. Hang it out of doors on a dry 
day, and when it is nearly dry coil it 
upon a tray or paper, and dust it over 
with meal-powder. In winter it will 
not be sufficiently dry for use under a 
week. When thoroughly dry it should 
be stiff and hard, and the less it is bent 
or doubled the better. To use this match 
for connecting the mouths of different 
fireworks, or clothing them as it is 
termed, make some long paper tubes 
round a wire former which has a dia- 
meter of not less than -^ of an inch. 
These pipes are threaded on the match, 
and have a piece cut away at their side 
wherever they are inserted into the mouth 
of a case, in order that the match may 
be laid bare and convey its fire to the 
priming of the cases. 

Gerbes and Jets op Brilliant, 
Chinese, and Common Fires. — ^These 
are certainly among the most beautiful 
and effective pieces to be met with in 
the whole range vf pyrotechny. They 
have one great advantage — that there is 
no limit to the modes of combination or 
arrangement in which these pieces may 
be effectively employed. By means of 
them any such things as the following 
can be made : — Fountains of any size or 
design, cascades, brilliant suns, either 
fixed or revolving, bouquets of Chinese 
fire, spread eagle, trees of silver flowers, 
and a thousand other devices. Their com- 
positions, to produce the desired effect, 
must be made as shortly as possible 
before it is intended to fire them, as iron 
and steel filings are a principal ingredient 
/0 tJieJr ccmpositiOD. Many attempts 



have been made to secure these metallic 
ingredients from corrosion. A coating 
of any kind is tolerably certain either to 
rob the spark which each particle of 
metal should produce of its brilliancy, 
or to render the composition during 
combustion very smoky, and so impair 
the intended effect. The most successful 
plan is the following : — ^A weak solution 
of asphalte in naphtha is made, and the 
filings or borings are stirred about in 
this. When it is thought that they are 
thoroughly covered with it, the solution 
is poured off, and the filings spread out 
upon paper to dry. But still the best 
way is to prepare the compositions as 
short a time as possible before they are 
to be fired. The cases should be made 
like rocket cases, and choked while wet, 
only it must be remembered that their 
aperture may be almost choked up, 
because when it has been reopened by 
the point over which they are loaded, it 
must not be more than ^ of the interior 
diameter of the case in size. 

Hed Chinese Fire. — 1. Meal-powder, 
16 parts; nitre, 16; sulphur, 4; char- 
coal, 4 ; iron borings, 14. 2. Meal- 
powder, 16 parts; sulphur, 3; charcoal, 
3 ; iron borings, 7. 3. Meal-powder, 8 
parts; nitre, 16; sulphur, 3; charcoal, 3; 
iron borings, 8. 4. Meal-powder, 16 
pai*ts ; nitre, 8 ; sulphur, 4 ; charcoal, 3 ; 
iron borings, 7. 

White Chinese Fire. — 1. Meal-powder, 
16 parts ; niti*e, 6 ; sulphur, 3 ; iron 
borings, 10. 2. Meal-powder, 16 parts; 
nitre, 4 ; sulphur, 2 ; iron borings, 6. 
3. Meal-powder, 16 parts ; iron borings, 5. 
For filling the cases nipples of various 
sizes are employed, made preferably of 
metal. The case must now be pressed 
over the point of the nipple, Fig. 22, 
and by this means its aperture will 
be made of the proper 
size. It will be found 
very convenient to 
have a ring of iron 
fixed into your block, 
through which the case 
must be passed, which 
will steady it and keep 
it in a pei*pendicular position while being 
filled. Now drive in the composition, 
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a ladleful at a time, and after puttmg 
in each ladleful, give the drift twelve 
blows with the mallet. Fill the cases 
till there remains a space of 2 inches 
only unoccupied at the end. Into this 
end put a gun charge and a half of 
gunpowder. Then with a bradawl se- 
parate one or two of the inner folds 
of the paper of the case, and turn 
these down on the top of the powder. 
For filling m the ends of the cases: — 
Melt in an earthen pipkin a mixture of 
2 parts of common resin and 1 of wax. 
This may be poured into the ends of the 
cases upon the paper that has been 
turned down. It will harden in a few 
mmutes, and will be found to ensure 
a good report from the powder. To 
prime these cases : — ^This is an operation 
requiring some care, although it may be 
performed in a very simple manner. If 
the pomt of the nipple is not too long, 
all that is needed is to press into the 
mouth of the case some meal-powder 
paste ; but if a cavity has been left in 
the composition, this must be filled up 
before priming, or the case will inevitably 
burst. It is an excellent plan to take 
for the first ladleful, not any of the 
compositions for Chinese tire, but a 
ladleful of some slower fire containing 
no iron borings, such as a mixture con- 
sisting of nitre, 6 parts ; sulphur, 1 ; 
charcoal, 1. These gerbes or jets are 
exhibited, when finished, by being at- 
tached to strong fi*ames of wood or 
metal, arranged in such a manner as the 
exhibitor may wish, to produce any 
desired effect. The mouths of the cases 
are connected by means of leaders or 
quick-match. ^ 

Brilliant Fire, — The cases employed 
for brilliant fire need not be so large as 
those employed for Chinese fire, but 
observe the same rules in filling these 
cases. 1. Meal-powder, 4 paits ; bright 
steel filings, 1. 2. Meal-powder, 16 parts; 
nitre, 8 ; sulphur, 3 ; tine charcoal, 3 ; 
bright steel tilings, 10. Neither of these 
compositions should on any account be 
mixed before their preparation is abso- 
lutely necessary, for their whole beauty 
depends upon the brightness of the 
filings at the time of tiring. 



Common and Sparkling Fires, — 1. 
Meal -powder, 4 parts; chai*coal, 1. 
2. Meal-powder, 16 parts ; nitre, 8 ; 
sulphur, 4; charcoal, 4. 3. Meal-pow- 
der, 16 pai'ts; very tine glass dust, 5. 
4. Meal-powder, 8 pails ; very tinely 
powdered porcelain, 3. These tires can 
be arranged very effectively as stars, 
suns, &c. For instance, provide a circular 
disk of hard wood, 6 inches in diameter, 
and 1 inch thick. Nail to this tive 
spokes of wood at equal distances from 
one another, and 15 inches long. Nail 
also to the back of the central disk a 
strip of wood about 2 feet long, 2 inches 
wide, and f of an inch thick. By 
means of this you can screw the whole 
piece conveniently to your tiring post. 
On each of the tive sjiokes tie a case of 
brilliant tire, repoil^ at its end, and 
connect the mouths of these with quick- 
match. 

Lances. — Lances are used in making 
up devices, such as names, mottoes, 
wreaths, and so on. They consist of 
small cases, generally made about -^ 
of an inch in diameter, that is, round 
a piece of glass or brass rod or tube of 
that size; tubes are always best for 
these small foi*mers. The cases are 
about 2 or 2} inches long, with one end 
pinched or turaed in. Two rounds of 
thin demy or double-crown white paper, 
pasted, will give sufficient thickness and 
substance for the case. The cases, when 
dry, are to be tilled with either of the 
following compositions m the same way 
as golden rain : — 

Compositions for Lances, White, — 1. 
Nitre, 16 parts ; sulphur, 8 ; meal- 
powder, 6. 2. Nitre, 16 parts; sulphur, 
4; meal-powder, 6. 3. Nitre, 12 pails; 
sulphur, 4 ; sulphide of antimony, 3. 

4. Nitre, 72 parts ; sulphur, 18 ; regulut 
of antimony, 33 ; realgar, 1 ; shellac, 1. 

5. Nitre, 96 parts ; sulphur, 24 ; regulua 
of antimony, 48 ; realgar, 6 ; shellac, 1. 
These for the most part give a bluish 
white flame, and when employed in cases 
of the size mentioned above, burn slowly, 
and will last as long as this species of 
firework is required to last. 

Yellow. — 1. Ohlor. of potash, 72 parts ^ 
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2. Chlor. pot., 40 parts ; oxal. soda, 16 ; 
shellac, 8; stearine, 3. 

Oreen, — 1. Chior. pot., 60 parts ; 
nitr. baryta, 41 ; calomel, 49 ; powdered 
sugar, 80; shellac, 1. 2. Chlor. pot., 
63 parts ; nitr. barjta, 50 ; calomel, 50 ; 
sugar, 32 ; shellac, 1. 

Emerald Green. — 1. Chlorate of bary- 
ta, .18 pai'ts; calomel, 7; very fine 
shellac, 3. 2. Chlorate of baryta, 24 
parts ; stearine, 3 ; very fine sugar, 1. 

Bed Lances, — 1. Chlor. pot., 13 parts 
nitr. strontia, 10 ; calomel, 8 ; shellac, 3 
dextrine, 1 ; Chertier's copper, 1. 2 
Chlor. pot., 12 parts ; nitr. strontia, 12 
calomel, 6 ; shellac, 4 ; Chertier's copper, 
1 ; fine charcoal, 1. 

Rose-coloured Lances, — Chlorate of 
potash, 24 parts ; sulphur, 2 ; stearine, 3 ; 
oxalate of strontia, 4. This composition 
will remain good for any length of time. 

Bltie Lances. — 1. Chlorate of potash, 
12 parts ; Chei*tier*s copper, 6 ; sulphur, 
4; calomel, 1. 2. Chlorate of potash, 
32 parts; Chertier's copper, 12; calo- 
mel, 40 ; sugar, 25. 3. Chlorate of pot- 
ash, 6 parts; Chertier's copper, 1; ca- 
lomel, 5 ; sugar, 4. 

Violet. — Chlorate of potash, 26 parts ; 
calomel, 24; carbonate strontia, 4; 
Chertier's copper, 3 ; sugar, 14. 

LUac. — Chlorate of potash, 12 parts ; 
prepared chalk, 4 ; sulphur, 5 ; calomel, 

3 , sulphide of copper, 10. Sugar for 
pyrotechnic compositions must be kept m 
a closely-corked or stoppered bottle. It 
should be reduced to powder in a very 
dry mortar, and then sifted through very 
fine muslin. 

To exhibit lances procure a board of 
sufficient size for the design, or make 
a wooden framework of the shape that 
is required. Sketch the design upon 
one side of the board, or, larger than a 
board will allow, make a plain rough 
framework describing the letters. When 
this is done, decide upon the distance at 
which to place the lances one from an- 
other. This distance is generally about 
2 inches, but no exact rule can be laid 
down, for much depends upon the kind 
of design, and upon its size. Upon the 
ontjjnes of the sketch make little pencil 
circles wherever it is intended to place a 



lance ; and, as far as it is possible, ar- 
range that the lances shall be equidistant 
one from another. Now with a centre- 
bit, or, what is better, a pin-bit, bore a 
hole about a -^ of an inch deep where 
the circles are pencilled. These holes 
mu^t be of such a size that the closed 
ends of the lances will fit easily into 
them. Get either some glue or some of 
the mixture of size and red-lead, and 
when it is liquid, dip into it the closed 
end of each of the lances. Enough of the 
mixture will adhei*e to the lances to 
allow of their being secured fiimly in the 
holes that have been bored. In a very 
short time all will be hard and dry, and 
you will then have a series of lances pro- 
jecting at right angles with your board 
or framework, each having its mouth 
primed, and all being the same length. 
The only thing that remains now to be 
done is to clothe these primed mouths 
with quick-match. This is by no means 
difficult, but requires a cei*tain amount 
of patience. Take a length of match in 
its case, and, having exposed one end of 
the black match itself, put a small pin 
through it into the priming of one of the 
lances. This will fasten it down, and at 
the same time will ensure ignition. Then 
lead the quick-match on to the next 
lance, cutting away with scissors a piece 
of the under side of its case, to allow the 
match in passing to touch its priming. 
Put a pin through the match into the 
priming of this lance also, and so on till 
all are clothed. If more of the casing of 
the match has been cut away than is ne- 
cessary, it will be well to paste small 
strips of paper wherever this has hap- 
pened, as any exposure of the black match 
will endanger the piece, rendering it 
liable to ignition from the sparks of 
other fireworks. 

Coloured Lights. — ^Their preparation 
is exceedingly simple. They are gene- 
rally made in two sizes only; these are 
the 2 - oz. and the 1 - oz. sizes. The 
cases are made of cartridge or fools- 
cap paper, and are about 2 inches long 
for the 2-oz. size and 1^ inch for the 
1-oz. size. Used-up copy-books fur- 
nish excellent paper for making these 
oolouTed-Ught cases. Three or four 
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rounds of the paper will give ample 
thickness for the case. The paper should 
be pasted all the way along the strips. 
When the cases are thoroughly dry, ram 
into the bottom of them some dry pow- 
dered clay ; this will make a close end, 
and will also furnish an incombustible 
part by which the case may be tied or 
fastened to its place. 

White Lights for Decoration, — 1. 
Nitre, 4 parts ; sulphur, 1 ; sulphide of 
antimony, 1. 2. Nitre, 4 parts; sul- 
phur, 1 ; meal-powder, 1. These will 
give the ordinary bluish light, and com- 
positions made from them will remain 
^ood for any length of time. 

Yellow Lights may be made from the 
formulas given under the head of Lances. 
Oreen Lights, — ^Nitrate of baryta, 80 
parts; chlorate of potash, 32; sulphur, 
24 ; calomel, 16 ; fine charcoal, 3 ; 
shellac, 2. 

Bed Lights. — 1. Chlorate of potash, 
S2 parts ; nitrate of strontia, 48 ; calo- 
mel, 20 ; shellac, 12 ; Chertier's copper, 
4; fine charcoal, 1. 2. Chlorate of pot- 
ash, 84 parts ; nitrate of strontia, 80 ; 
calomel, 51 ; dextrine, 22 ; shellac, 18 ; 
Chertier's copper, 4. 

Purple, — 1. Chlorate of potash, 28 
parts; Chertier's copper, 28; calomel, 
13 ; shellac, 8 ; stearine, 1. 2. Chlorate 
of potarfi, 40 parts ; calomel, 28 ; Cher- 
tier's copper, 28 ; dextrine, 10 ; stearine, 
3, 3. Chlorate of potash, 26 parts; 
Chertier's copper, 24 ; calomel, 14 ; 
shellac, 7. 

TOURBILLONS. — The tourbillon is a 
species of firework very ingeniously con- 
trived to represent a spiral column of 
fire. Its performance is of short dura- 
tion, but while it lasts it produces a 
very striking effect. A tourbillon con- 
sists of a stout case filled with a strong 
sparkling composition, and closed very 
tightly at both ends. In this case are 
bored four holes, at which the fire is to 
find vent. Two of these holes are made 
underneath the case : from these the fire 
issues in a downward direction, and gives 
the piece the power of ascending per- 
pendicularly. The outer two holes are 
made in opposite sides of the case near 
each end; the fire issuing from these 
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causes the cases to revolve in a horizontal 
direction while it is ascending. Tho 
cases are made as for rockets, and should 
be about 8 inches in length, and } of an 
inch in their bore. Their external dia- 
meter will be found to be about 1} 
mch. 

Plain Tourbillons, — Nitre, 8 parts; 
meal-powder, 16; sulphur, 4; char- 
coal, 4. 

Brilliant Tourbillons, — Meal-powder, 
16 parts; nitre, 8; sulphur, 3 to 4; 
fine charcoal, 3 ; steel filings, 6. Tour- 
billon cases are filled by means of an appa- 
ratus which consists of a block of wood, 
Figs. 23, 24, provided" 
with a settle, n, on which 
one end of the tourbillon 
case is placed, and over 
which the composition is 
rammed. There is a 
wooden mould for enclos- 
ing the case and sup- 
porting it tightly and firmly while the 
operation of ramming is being performed. 
This mould Q, Q, Fig. 24, consists of a 
hollow cylinder of wood pierced through- 
out, and of such a size 
in its bore as will just 
admit the tourbillon 
case. The mould is di- 
vided longitudinally in 
halves, and these halves 
are kept together by 
means of iron rings, 
0000, which encircle 
the whole. P P is a pin 
to pass through cylin- 
der and settle to con- 
nect them. In order to 
fill the cases, squeeze one end of one of 
them over the projecting piece at the 
top of the settle. Fit on the two 
halves of the cylindrical mould, drive 
down the iron rings until they are tight, 
and put in the pin which secures the 
cylinder to the block and settle. First 
put into the tourbillon case as much 
clay as will, when rammed very hard, 
occupy f of an inch in the length of 
the case. The settle projects into the 
case about ^ of an inch, and thus } an 
inch at each end of the case is left for the 
purpose of ensunng a very firm endin^<^ 
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which cannot be blown out by the com- 
bustion of the composition. When the 
clay has been rammed in as tightly as 
j>ossibIe, drive in the composition, 
a ladlefnl at a time, as unifoimly 
as possible, until only } an inch at the 
upper end of the case is unoccupied 
by it. Into this vacant space diive the 
same quantity of clay that was put into 
the lower end, and be sure that it is 
rammed in very firmly. When this is 
done, open your penknife, and lay its 
blade on the table, back downwards and 
edge upwards. Place the filled tour- 
billon case across the edge of the knife, 
and find the exact central point at which 
it balances on it, and mark that point by 
making a hole there with a small brad- 
awl. Now, having found the centre of 
its balance, next mark the places at 
which the holes are to be made, and by 
far the best way is to use a shape made 
of zinc or tin, such as is shown Fig. 26. 
This piece of sheet metal, when bent into 
the form of a trough of such a size as to 
fit tightly round the tourbillon case, will 
give the true position of the holes. In 
using it put' the filled tourbillon case into 
it, and make pencil marks through the 
holes that correspond to those drawn 
m the Fig. 26, and you will then have 
got over the entire difficulty. In the 
middle of the scale is one small hole. 
This hole is to come exactly over the 
mark made with the bradawl at the 
balancing point, and if this be done all 
the rest must come right. Having 
thus marked the position of the holes, 
the next thing is to bore them. This 
is best effected by means of a bradawl 
driven by a mallet, the tourbillon during 
the operation being laid upon a small 

block of wood, M, 

with a groove cut 

y~^ /""^ '"^ '*^ ^ ^t Fig. 25. 

y_^IPy\Am 'fhe lioles should 

/^ — bP^J"^ — ^m be as nearly as 

„r^ ■ po^ible Vy of an 

■n inch m size. It 

ivi Wf is easier to drive 

r the bradawl with 

a mallet than to 

work it in with the hand. It must not 

be driven in farther than necessary, the 
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object being merely to make a clear 
hole through. If a block is 2 inches 
square or rather more it will be quite 
large enough. The block will b« found 
very useful afterwards. The two ex- 
treme holes, which are on opposite sides 
of the case, are made at the ends of the 
composition ; the fire issuing from these 
gives the tourbillon a horizontal revo- 
lution round its centre of balance. The 
two inner holes, which are on the under 
side of the case, should be the same 
distance from one another that they are 
fi'om the extreme holes ; the fire issuing 
from these gives the tourbillon its as- 
cending power. We have now to connect 
all these holes with quick-match, in order 
that the composition may take fire at 
all the four points simultaneously ; and 
unless this is attended to with care, it 
will not only cause the tourbillon to 
fire irregularly, but entirely destroy its 
effect. Begin at one of the under holes, 
those marked F in Fig. 26, and press 
into it the end of a piece of uncased 
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quick-match, taking care that the match 
reaches the composition. Then carry 
the match on to the nearest side hole, 
and press it into it. Carry on the quick- 
match over the upper side of the tour- 
billon to the side hole at the other end 
of the case, and press it in there ; and, 
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lastly, carry it on to the remaining under 
hole, and press it into it. Having com- 
pleted this operation, cut some strips of 
thin paper, about 1 in. wide, paste them 
well over, and cover the quick-match 
with them, holes and all. A very little 
practice will enable one to adapt this 
pasted paper very neatly. The tour- 
billon, if now ignited, will be sure to go 
somewhere, but in order to regulate its 
flight we must adjust a stick to it, which 
shall have the effect of keeping its under 
side downwards, and so of compelling it 
to move upwards perpendicularly. This 
stick is usually made of beech, 8 inches 
long, about \ inch thick, and of a curved 
shape, in the manner represented at II 
in Fig. 26. There is a small hole in their 
centre through which a flat-headed nail 
is driven into the tourbillon at its balance 
point. The stick must, of course, lie at 
right angles with the case in the manner 
represented at R, Fig. 28. It is a very 
good plan to put a drop or two of glue 



Fig. 28. 



Fig. 29. 





at the point where the stick touches the 
case, as it will then be prevented from 
shifting its position. In driving the 
nail through the stick into the tourbillon, 
make use of the block represented at M, 
having previously cut at the bottom of 
its rounded groove another small groove 
diagonally, so that when the tourbillon is 
lying upside down in the large groove, for 
the purpose of having the nail driven into 
it, the quick -match that extends across it 
may lie in the smaller groove, and may 
not be injured by being crushed, as would 
otherwise be the case. The nails used 
should be about { of an inch long, and 
should have a smooth,, flat head. To Are 
the tourbillon, place it stick downwards 
on a level board, and see that it spins 
easily and freely on the head of the nail. 



Then with a portfire bui*n through the 
quick-match in the middle on the upper 
side. The tourbillon will make a few 
revolutions on the board before it begins 
to nse. 

Reference to Figs. 24 to 29.— M, block 
to receive the tourbillon while it is being 
bored, m, groove in it to receive the 
quick-match. N, block, with settle (n) 
over which tourbillons are rammed. 
Q Q Q Q) wooden cylinder to enclose 
tourbillon case. 0000, iron rings to 
tighten cylinder. PP, pin to pass 
through cylinder and settle to connect 
them. R, tourbillon complete, with 
stick attached. S, revolving cradle from 
which tourbillons are fired, ss, iron 
spike, with tubular top, in which the 
cradle revolves. ' 

Drawing-room Fireworks. — Ltght' 
ening Paper, — Dry 1000 grains of pure 
nitre at a moderate heat, place it in a 
dry retort, pour on it 10 drachms by mea- 
sure of strong sulphui'ic acid, and distil 
until 6 drachms of nitric acid have passed 
over into the receiver. Dry some thin 
unsized paper, such as filter paper, and 
weigh out 60 grains of it. Mix 5 mea- 
sured drachms of the nitric acid with an 
equal volume of strong sulphuric acid in 
a small glass vessel ; allow the mixture 
to cool ; immerse the paper, pressing it 
dewn with a glass rod, cover the vessel 
with a glass plate, and set it aside for 
15 or 20 minutes. Lift the paper out 
with a glass rod, throw it into a bucket 
of water, and wash it thoroughly in 
a stream of water till it no longer tastes 
acid or reddens blue litmus paper. Dry 
it by exposure to the air, or at a very 
gentle heat. 

Japanese Matches, — Lampblack, 5 ; 
sulphur, 11 ; gunpowder from 26 to 30 
parts, this last proportion varying with 
the quality of the powder. Grind very 
fine, and make the matenal into a 
paste with alcohol; form it into dice 
about J of an inch square, with a knife 
or spatula let them dry rather gradually 
on a wann mantelpiece, not too near 
a fire. When dry, fix one of the little 
squares into a small cleft made at the 
end of a lavender stalk, or^ what vi 



138 



WORKSHOP RECEIPTS. 



better, the solid straw-like material of 
which housemaids' carpet - brooms are 
made. Light the material at a candle, 
bold the stem downward. After the 
first blazing o£f, a ball of molten lava 
will foi*m, from which the cunous corns- 
cations will soon appear. 

QuiCE-MATCH.--Qaick-match is made 
of cotton lamp-wick thread, soaked for 
an hour or two m a mixture of gun- 
powder, 1^ lb., and gum water, made 
by dissolving 2 oz. of gum-ai*abic in 1 
pint of water, into which the gunpowder 
should be beaten up till dissolved. The 
cotton majr be 3, 4, or more strands in 
thickness, and should be wound off out 
of the mixture, passed through a funnel 

' pipe to make it even, and dried on a 
frame. It must be enclosed in paper 
tubes for use, as it will not burn with 
the necessary rapidity if not covered. 

Another method is by coating lamp- 
cotton as thickly as possible with meal- 
powder, rendereid adhesive by mixture 
of thick gum-arabic, and covered by two 
strips of paper wound round it spirally, 
one over the other in opposite direc- 
tions, the outer one being pasted to the 
inner. 

Fire Balloons. — The material for 
making a small balloon should be a fine, 
thin, close-textured tissue paper. Having 
determined that the balloon shall con- 
sist of a specific number of gores, or 
sections, say 34 or 16, a pattern for 
cutting them by should be made of 
pasteboard, or some tolerably hard sub- 
stance. Suppose the entire height of the 
balloon, without its appendages, is to be 
3 feet, and the number of gores 32, an 
elegant shape will be got by making the 
pattern 1 inch wide at one end, 3 inches at 
the other, and 8 inches at its broadest part, 
which should be at one-third of its length, 
if the balloon is intended to have a pear- 
like figure. Varaish the gores with the 
ordinary boiled oil, and hang them up 
singly on lines till perfectly dry. They 
are next to be put together, which may 
be done with gum water or clean thin 
paste. After pasting or gumming about 
§ an inch of one of the gores, lay the edge 
of another about midway across the part 

pasted, and then double over about } of 



an inch of it, dabbing it lightly from end 
to end with a clean cloth, to ensure its 
holding securely. Two of the gores 
being thus united, unite two othei*s in 
like manner, and so on, until, if there 
were 32 gores in all, the number if 
reduced to 16. In like manner pro 
ceed till the number is eight, then four, 
and then two; hanging the sections 
up at every pasting, so that they may 
get thoroughly dry whilst proceeding. 
The two halves are last of all to be con« 
nected in the same way; and this part 
of the undertaking is then completed. A 
circle of wire, about 6 inches in diameter, 
should be worked into the bottom of it, 
to keep the fabric of the balloon at a 
sufficient distance from the flame of the 
spirit. Another wire may be fixed across 
this circle to hold a piece of sponge, 
which should be immei'sed in spirits of 
wine. A smouldering piece of ,brown 
paper held underneath the aperture will 
in a few minutes put the balloon in an 
ascending condition. Having thus inflated 
the balloon, ignite the piece of sponge, 
and let it rise. When it is intended to 
inflate the balloon with hydi*ogen or coal 
gas, the latter apparatus is not needed ; 
but a light car, or any other ornament 
proportioned to the ascending power of 
the balloon, may be appended to it, 
which will have the effect of maintaining 
it in the right position, and also of keep- 
ing it longer in sight than would other- 
wise be the case. 

Saltpetre from damaged Gunpow- 
der. — Dissolve the powder in warm 
water, filter the solution through fine 
linen bags, and then evaporate the water 
by boiling it, until the solution is of suf- 
ficient strength to crystallize. 

Serpents, or Sqxjibs. — 1. Mealed 
powder, 1 lb. 8 oz. ; charcoal, 4 oz. ; sul- 
phur, 1 oz. ; saltpetre, 3 oz. 2. Mealed 
powder, 1 lb. ; charcoal, 1 oz. ; saltpetre 
If oz. ; steel filings, 1 oz. The case is 
made by rolling cartridge paper in slips 
of 6 or 8 inches in breadth round a for- 
mer, and pasting down the last fold, for 
serpents. The case, having been choked 
at one end, is filled by inserting a funnel 
mto the case, filling the funnel with com<« 
position, and gently movmg a rod or ram« 
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naei* up and down the funnel-pipe, the rod 
being introduced before the composition. 
A piece of touchpaper is fastened to the 
end. For squibs, before filling the case, 
ram in hard a thimbleful of coarse gun- 
powder. 

Showers of Fire. — Chinese Fire,'^ 
Mealed powder, 1 lb.; sulphur, 2 oz. ; 
iron filings, 5 oz. Ancient Fire, — Mealed 
" powder, 1 lb. ; charcoal, 2 oz. To fonn 
a shower of fire, mould small paper cases 
on a rod, -f^ of an inch in diameter, and 
2} Inches in length. They must not be 
choked, as it will be sufficient to twist 
the end of the case, and having put the 
rod into it, beat it to make it assume its 
form. . When the cases are filled, which 
is done by immersing them in the com- 
position, fold down the other end, and 
then apply a match. They must be fixed 
on a frame with leaders, to be fired si- 
mnltaneonsly. 

Pm, OR Catherine, Wheeus. — Mealed 
powder, 12 oz.; saltpetre, 3 oz. ; sul- 
phur, 1^ oz. The pipe or case is made 
on a long wire former, about -^ of an 
inch in diameter, into which the compo- 
sition is poured through a funnel, and 
shaken down. The case is then rolled 
round a small circle of wood about 1 inch 
in diameter, and not more than ^ an inch 
thick, with a hole through the centre of 
it for a nail, or pin. One end of the case 
is to be pasted round the wood, and each 
half turn of it secured with sealing wax, 
or a strip of paper pasted across the wheel. 
The end is then primed. 

Crackers. — The case is made of cart- 
ridge paper, the dimensions required 
bemg 15 mches by 3} mches. First fold 
down one edge, about f of an inch broad, 
then turn down the double edge about 
} of an inch, and bend back the single 
edge over the double fold, so as to form 
within a channel, which is to be filled 
with mealed powder, not ground very 
fine; the powder is then to be covered 
by the folds on each side, and the whole 
is to be pressed by a flat ruler ; and the 
part containing the powder is to be folded 
mlo the remainder of the paper, every 
•fold being pressed down. The cracker is 
then doubled backwards and forwards in 
folds aboQt 2} inches, which are pressed 



quite close, and a piece of twine is passed 
twice round the middle across the folds, 
and the joinings secured by causing the 
twine to take a turn round the middle at 
each fold successively ; one of the ends 
of the folds may be doubled short under, 
which will produce an extra report ; the 
other must project a little beyond the 
rest for the purpose of being primed. 

Coloured Fires. — ^In the preparation 
of coloured fires the utmost care should 
be taken to have the component pai*ts ot 
the mixtures well triturated apart from 
each other, passed through fine sieves, 
and kept separately in stoppered bottles. 
They do not improve by keeping, and 
therefore should be used as soon as pos- 
sible after mixing. The proper amount 
of each ingredient being pai'celled out and 
placed on a sheet of glass or paper, the 
whole is carefully mixed with a light 
hand by means of a bone or wooden knife, 
a common paper knife for instance. Chlo- 
rate of potassa must be treated with 
especial caution, as it is veiy liable to 
explosion from friction whilst in contact 
with combustible matter. 

Blue Fire, — 1. Sulphur, sulphate of 
potassa, and ammonio-sulphate of copper, 
of each, 15 parts ; nitre, 27 ; chlorate ot 
potassa, 28. For theatrical illuminations. 
2. Metallic antimony, 1 part ; sulphur, 2 ; 
nitre, 5. 3. Sulphate of copper, 7 parts ; 
sulphur, 24 ; chlorate of potassa, 69, 

Crimson Fire. — Chlorate of potassa, 
4J parts ; alder or willow charcoal, 5f ; 
sulphur, 22} ; nitrate of strontia, 67}. 
For pots. 

Green Fire, — 1. Charcoal and sul- 
phuret of arsenic, of each, 1{ part; 
sulphur, 10} ; chlorate of potassa, 23 J ; 
nitrate of baryta, 62§. 2. Nitrate of 
baryta, 77 parts; chlorate of potassa, 
8 ; fine charcoal, 3 ; sulphur, 13. 3. 
Metallic arsenic, 2 parts; charcoal, 3; 
chlorate of potassa, 5; sulphur, 13; 
nitrate of baryta, 77. 

Lilac Fire, — Black oxide of copper, 
6 parts; dry chalk, 20; sulphur, 25; 
chlorate of potassa, 49. 

Purple Fire, — 1. Sulphuret of anti- 
mony, 2f parts ; black oxide of copper, 
10; sulphur and nitrate of potassa, of 
each, 22i \ chlQta.t« o^ ^Ki\jaa^ ^* 'U 
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Sulphur, 12 parts ; black oxide of copper, 
12 ; chlorate of potassa, 30. 

hed Five. — 1. Sulphur, sulphuret of 
antimony, and nitre, of each, 1 part; 
dried nitrate of strontia, 5. 2. Chlorate 
of potassa, 20 parts ; sulphur, 24 ; nitrate 
of strontia, 56. 3. Coal-dust, 2 parts ; 
gunpowder, 6; sulphur, 20; dried ni- 
trate of strontia, 72. 4. Nitrate of 
strontia, 37 J parts ; flowers of sulphur, 
10 ; charcoal, IJ ; powdered chlorate of 
potash, 5; black sulphur of antimony, 

Violet Fire, — Charcoal, 8 parts ; sul- 
phur, 10 ; metallic copper, 15 •, chlorate 
of potassa, 30. 

White Fire. — 1. Nitre, 60 parts ; sul- 
phur, 20; black antimony, 10; meal- 
jK)wder, 6; powdered camphor, 4. 2. 
Gunpowder, 12 J parts ; zinc filings, 18 ; 
sulphur, 23; nitre, 46 J. 3. Charcoal, 
1 part ; sulphur, 24 ; nitre, 75. 

Tellovj Fire, — 1. Sulphur, 16 parts ; 
dried carbonate of soda, 23 ; chlorate of 
potassa, 61. 2. Charcoal, 6 parts ; sul- 
phur, 19 J. For pans. 

Pyrotechnic Mixtures.: — 

White Light, — Saltpetre, 8 parts ; sul- 
phur, 2 ; antimony, 2. 

Bed Light. — Nitrate of strontia, 20 
parts ; chlorate of potash, 5 ; sulphur, 
6}; charcoal, 1. 

Blue Light. — Chloride of potash, 9 
parts; sulphur, 3; carbonate of cop- 
per, 3. 

Yellow Light. — Nitrate of soda, 24 
parts ; antimony, 8 ; sulphur, 6 ; char- 
coal, 1. 

Green Light. — Nitrate of baryta, 20 
parts ; chlorate of potash, 18 ; sul- 
phur, 10. 

Violet Light. — Nitrate of strontia, 4 
parts ; chlorate of potash, 9 ; sulphur, 
5 ; carbonate of copper, 1 ; calomel, 1. 

Matches. — Ordinary matches are 
small slips of wood which have been 
dipped in sulphur, and afterwards tipped 
w^ith a paste capable of ignition by fric- 
tion. This paste contains — 1. Common 
phosphorus, 4 parts ; nitre, 16 ; red- 
lead, 3; strong lead, 6. 2. Ordinary 
phosphorus, 9 parts ; nitre, 14 ; bin- 
cjrfde of manganese, 14 ; gum or glue, 
le. Melt the glue at 212° F., gra- 



dually add the phosphorus, which must 
be well stirred into the liquid ; then add 
the nitre and colouring matter. Keep 
the paste at a regular temperature of 
about 97° F. by means of hot water 
under the marble or cast-iron slab on 
which it is spread whilst the matches 
are being dipped. If gum is used, all 
the opei*ations may be more easily per- 
formed, as the materials can be mixed 
cold ; but the matches made with gum 
are easily spoilt by damp. 

Matches without Sulphur. — Char 
the ends of the splints with red-hot iron, 
dip them into a thin layer of s(eanc 
acid, or wax, melted in a flat-bottomed 
tinned copper pan. The dipping paste 
for these matches is ordinary phos- 
phorus, 3 parts ; strong glue, 3*5; 
water, 3 ; fine sand, 2*0; colouring 
matter, '1 to • 5 ; chlorate of potash, 3. 
These matches burn readily, with a 
bright flame, and have no unpleasant 
smell. Amorphous phosphorus not bemg 
poisonous, or liable to accidental igni- 
tion, is preferable to ordinary phosphorus. 
The paste used is amorphous phospho- 
rus, 3 parts ; chlorate of potash, 4 ; glue, 
2*5; water, 5 ; pounded glass, 2. 

Safety Matches. — Dip the splints 
in a paste composed of chlorate of potash, 
6 parts ; sulphide of antimony, 2 to 3 ; 
glue, weighed dry, 1. The paste for the 
rubbing surface is amorphous phospho- 
rus, 10 parts; oxide of manganese, or 
sulphide of antimony, 8; glue, 3 to 6, 
weighed dry. The ingredients must be 
thoroughly mixed, and care must be 
taken not to mix the chlorate of potash 
in the dry state with the other mate- 
rials ; it should be mixed first with glue 
dissolved in warm water. The paste for 
the rubbing surface may be spread with 
a brush or spatula on the side of the 
box. 

Matches without Phosi^Hcrub. — 1. 
For the production of these lucifers a 
mixture of from 4 to 6 parts of chlorate 
of potash, and 2 parts each of bichro- 
mate of potash, and of oxide of iron or 
of lead, with 3 parts strong glue is used. 
For the igniting surface, a mixture of 
29 parts sulphate of antimony, 2 to 4 
parts bichtomate of potash, 4 to 6 parts 
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oxide of either iron, lead, or manganese, 
2 parts of glass powder, and from 2 
to 3 parts strong glue or gam. These 
matches will ignite only on the friction 
surface thus prepared. 2. For the 
match-heads a mixture of chlorate of 
potash and a compound of hyposulphur- 
ous acid with soda, ammonia, and oxide 
and sub-oxide of copper. This com- 
pound is formed hj dividing a solution 
of. copper into two equal pai'ts, super- 
saturating one of them with ammonia, 
and the other with hyposulphate of 
soda ; then mixing the two solutions, and 
stirring the mixture well, a violet pow- 
der precipitates. One part of it is to 
be mixed with 2 parts of the chlorate of 
potash, and a small quantity of pounded 
glass. Lucifers made in this way are, 
However, objectionable, fi*om the fact 
that they will ignite on any rough sur- 
face, even more easily than the common 
kind. 

Gun-Cotton. — There are several 
varieties of gun-cotton — the explosive, 
soluble only in acetic ether ; pyroxiline, 
soluble in sulphuric ether and alcohol ; 
»nd zyloidine. All these are formed by 
the action of nitric acid on cotton or 
lignine in some form. The difference 
between them consists mainly in the 
strength and temperature of the acids 
employed in their preparation. The 
most explosive is prepared with the 
strong acids, sulphuric and nitric, mixed, 
the object of the sulphuric being to take 
water from the nitric, and so leave the 
latter m its full strength to combine 
with the lignine or cotton. The first 
thing to be done is to thoroughly cleanse 
the raw material. This is effected by 
boiling it in an alkaline solution, then 
drying it in a current of air, and then 
again boiling it in clean water. After 
the second boiling it must be very 
thoroughly dried at about 120° F. The 
cotton must be very thoroughly dried, 
as any moisture which might remain in 
it would, by combining with the acid, 
generate heat, and set up a desti*uctive 
action. The cotton, m charges of 1 lb., 
is placed separately in a bath containing 
the mixed acids, the mixture in which 
the cotton is submerged consistmg of 3 



parts by weight of Nordhausen sulphuric 
acid, specific gravity 1 * 84, and 1 part of 
nitric &:Id, specific gravity 1*5; this 
mixture allowed to cool down — a pro- 
cess which occupies two or three days 
— before the cotton is placed m it. Afler 
immersion, the charges of cotton are 
strained until each contains only about 
10 times its weight of acids, and each 
charge is then placed in an earthenware 
jar and covered down. In order to pre- 
vent any heating from taking place, the 
jars should be placed in a current of 
cold water. The cotton after being ex- 
posed to the acid for 48 hours, in order 
to ensure its thorough conversion, is 
removed from the jars and squeezed 
nearly dry. It is then to be suddenly 
plunged into a strong fall of cold water, 
and left for a short time. The object of 
placing the gun-cotton in the fall of 
water is to ensure the sudden and com- 
plete submersion of the material, and 
thus avoid the heating and decomposi- 
tion of the cotton, which would take 
place at the surface of the water if the 
cotton were immersed gradually. On 
its removal from the fall of water, the 
gun-cotton is wrung dry, and placed in 
a stream of water for 48 hours. Afler 
being washed and partly dried several 
times more, the cotton should be 
thoroughly dried at the temperature ot 
no more than 140® F. It is now so ex- 
plosive that great care is required in its 
arrangement, being about three times as 
explosive as gunpowder. As thus pre- 
pared gun-cotton scarcely difiei's from 
unchanged cotton in appearance; it is 
white and fibrous, and rather harsh to 
the touch. If only a small quantity is 
required — 1. Mix 4J oz. of pure, dry, 
nitrate of potash with 30 fluid drachms 
of sulphuric acid, sp. gr. 1 * 845, and stir 
into this mixture carefully 120 grs. of 
best carded cotton. As soon as satura- 
tion is complete, in about one minute, if 
proper care has been used, throw the 
cotton into a large pan of clean rain 
water, and change the water repeatedly 
until litmus ceases to show the presence 
of acid, then squeeze it in a cloth, and, 
after being well pulled out, dry it at 
a temperature of about ISO**. 2. Take 
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of cotton 1 oz., sulphnric acid, 5 fl. oz., 
nitric acid, 5 fl. oz. ; mix the acids in a 
porcelain mortar, immerse the cotton in 
the mixture, and stir it for three minutes 
with a glass rod, decant the liquid, pour 
more water on the mass, and repeat the 
process until the washing ceases to give 
a precipitate with chloride of barium. 
Drain the product on filtering paper and 
dry in a water bath. 

Nitro-Glycerine; — Nitro-glyce- 
rine is made in the following manner : — 
Fuming nitric acid (sp. gr. about 1*52) 
is mixed with twice its weight of the 
strongest sulphuric acid, in a vessel 
kept cool by being surrounded with cold 
water. When this acid mixture is pro- 
perly cooled, there is slowly poured into 
it rather more than ^ of its weight of 
syrupy glycerine; constant stirring is 
kept up dui'ing the addition of the gly- 
cerine, and the vessel containing the 
mixture is maintained at as low a tem- 
perature as possible by means of a sur- 
rounding of cold water, ice, or some 
freeziig mixture. It is necessary to 
avoid any sensible heating of the mix- 
ture, otherwise the glycerine, which is 
the sweet principle of oil, would be, to a 
considerable extent, transformed into 
oxalic acid. When the action ceases, 
nitro-glycerine is produced. It forms 
on the surface as an oily-looking fluid, 
the undecomposed sulphuric acid form- 
ing the subjacent layer, owing to its 
greater specific gi'avity. The whole 
mixture is then poured, with constant 
stin'ing, into a large quantity of cold 
water, when the relative specific gra- 
vities become so altered that the nitro- 
glycerine subsides and the diluted acid 
rises to the surface. After the separa- 
tion in this manner into two layers is 
effected, the upper layer may be removed 
by the process of decantation or by 
measLs of a siphon, and the remaining 
nitro-glycerine is washed and re-washed 
with fresh water till not a trace of acid 
reaction is indicated by blue litmus 
paper. The final purifying process is to 
crystallize the nitro-glycenne from its 
solution in wood naphtha. The final 
process is not necessary when the com- 
pound 18 to be used At once. Aa pid- 



pared in this manner, nitro-glycerine 16 
an oily-looking liquid, of a faint yellow 
colour, perfectly inodorous, and possessed 
of a sweet, aromatic, and somewhat pi- 
quant taste. It is poisonous, small doses 
of it producing headache, which may 
also be produced if the substance is ab- 
sorbed into the blood through the skin, 
and hence it is not desirable to allow it 
to remain long in contact with the skin, 
but rather to wash it off as soon as pos- 
sible with soap and water. Glycerine 
has a specific gravity of 1*25-1*26, bu^ 
the nitro-glycerine has a specific gravity 
of almost 1'6, so that it is a heavy 
liquid. It is practically insoluble in 
water, bijit it readily dissolves in ether, 
in ordinary vinic alcohol, and in methy- 
lic alcohol or wood spirit. If it is 
simply exposed to contact with fire it 
does not explode, although it is so pow- 
erful as an explosive. A burning match 
may be introduced into it without pro- 
ducing any explosion ; the match may 
be made to ignite the liquid, but com- 
bustion will cease as soon as the match 
ceases to burn. Nitro-glycerine may 
even be burned by means of a cotton 
wick or a strip of bibulous paper, as oil 
from a lamp, and as harmlessly. It 
remains fixed and perfectly unchanged 
at 212® F. ; if heated to about 360°, 
however, it explodes. It detonates when 
struck by the blow of a hammer, but 
only the part stinick by the hammer ex- 
plodes ; the surrounding liquid remains 
unchanged. As the carriage of nitro- 
glycerine is dangerous, many trials have 
been made to render it inexplosive, and 
to restore its explosiveness with equal 
readiness. Nobel's method of making 
it inexplosive is at once simple and 
effective. It is to mix with it from 5 to 
10 per cent, of wood spirit, when all 
attempts at exploding it are rendered 
utterly futile. Five per cent, of methyl- 
alcohol is said to be amply sufficient to 
transfoi*m the nitro-glycerine into the 
inexplosive or protected state, but 10 
per cent, is generally added before send- 
ing any liquid into the market. The 
transfoi*mation of protected into ordi- 
nary nitro-glycerine is effected by tho- 
roughly agitating it with water, and 
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allowing the mixture to settle for a 
short time. By this means the >yater 
dissolves out the methyl-alcohol, and the 
mixture of spirit and water readily rises 
to the surface, in virtue of its low spe- 
cific gravity, and can be removed by 
means of a siphon, or by simply poui'ing 
it off. As a blasting liquid it is now 
ready for use. If protected blasting 
liquid be kept in a closed vessel, it will 
remain in that state for an iudelinite 
period of time, and ready at any moment 
to be reduced or rendered fit for action ; 
if, however, it be exposed in an open 
vessel, it will regain its explosiveness, in 
periods of time proportionate to the 
amount or degree of exposure. For 
blastmg purposes, the chief advantage 
which nitro-glycerine possesses is that it 
requires a much smaller hole or chamber 
than gunpowder does, the strength of 
the latter being scarcely -^ that of the 
former. A chamber, 34 millimetres in 
diameter, was made perpendicularly in 
a dolomitic rock, 60 ft. in length, and 
at a distance of 14 ft. from its extremity, 
which was nearly vertical. At a depth 
of 8 ft., a vault filled with clay was 
found, in consequence of which the 
bottom of the hole was tamped, leaving 
a depth of 7 ft. One litre and a half of 
nitro-glycerine was then poured in ; it 
occupied 5 ft. A match and stopper 
were then applied as stated, and the mine 
sprung. The effect was so enormous as 
to produce a fissure 50 ft. in length, and 
another of 20 ft. Nitro-glycerine has, 
however, one disadvantage. It freezes 
at a temperature very probably above 
92° F., and it is said that even at a tem- 
perature of 43° to 46° F. the oil solidi- 
fies to an icy mass, which mere friction 
will cause to explode. It is probable, 
however, that the freezmg-point of the 
oil lies somewhat, lower than is here 
stated, though as yet no exact determi- 
nation of the freezing-point of the oil 
has been made. Great care must be ex- 
ercised whilst it is in a frozen state, as 
otherwise it will cause most dreadful 
accidents. 

Dynamite is made by mixing 75 
per cent, of nitro-glycerine with 25 per 
cent, of powdered aand. Dynamite re- 



tains all the properties of nitro-glycerine 
for blasting, but is not so dangerous, 
as it may be handled freely. Explosion 
is produced by means of a percussion 
cap in the same manner as with nitro- 
glycerine. 

Fulminates. — Fulminate of Mer» 
cury. — 1. This highly-explosive com- 
pound consists of protoxide of mercury 
united with an acid ; fulminic acid, 
formed of cyanogen and oxygen. Ful- 
minate of mercury is prepared by causing 
alcohol to react on the acid proto- 
nitrate. A quantity of mercury is dis- 
solved in 12 parts of nitric acid of 35° or 
40° of Baume, and 1 1 parts of alcohol 
at '86 are gradually added to the solu- 
tion; while the temperature is slowly 
elevated, a lively reaction, accompanied 
by a copious evolution of reddish va- 
pours, soon ensues, when the liquid, on 
cooling, deposits small crystals of a yel- 
lowish white colour. Fulminate of mer- 
cury is one of the most explosive com- 
pounds known, and should be handled 
with great care, especially when it is 
dry, and it detonates when rubbed 
against a hard body. It dissolves rea- 
dily in boiling water, but the greater 
portion is again deposited in crystals 
during cooling. The fulminating mate- 
rial of percussion caps is made of ful- 
minate of mercury prepared as just 
stated, after having been washed in cold 
water. The substance is allowed to 
drain until it contains only about 20 per 
cent, of water, and is then mixed with 
■| of its weight of nitre, which mixture 
is ground on a marble table with a 
muller of guiacum-wood. A small 
quantity of the paste is then placed in 
each copper cap and allowed to dry, the 
fulminating powder in the cap being 
often covered with a thin coat of varnish 
to preserve it from moisture. 2. Weigh 
out 25 grains of meroury in a watch- 
glass, transfer it to a half-pint pipkin, 
add a measured } oz. of ordinary con- 
centrated nitric acid, sp. gr. 1*42, 
and apply a gentle heat. As soon as the 
mercury is completely dissolved, place 
the piokin upon the table away from 
any flame, and pour quickly into it^ a^ 
arm's length, 5 measured dxaAbm& 
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alcohol, sp. gr. 0*87. A brisk action 
will ensue, and heavy white clouds will 
ai'ise. When this action has subsided, 
fill the pipkin with water, allow the 
fulminate to settle, and then pour off 
the liquid acid. Collect the fulminate 
on a filter, and wash with water as 
long as the washing tastes acid, then dry 
bj exposure to the air. This explodes 
at a temperature of 360° F., or by being 
touched by a glass rod which has been 
dipped in concentrated nitric or sul- 
phunc acid. An electric spavk also 
explodes it. 

Fulminate of Silver. — Dissolve 10 
grains of pure silver, at a gentle heat, in 
70 minims of ordinary concentrated ni- 
tric acid, sp. gr. 1*42, and 50 minims of 
water. As soon as the silver is dis- 
solved the heat is removed, and 200 
minims of alcohol, sp. gr. 0*87, are 
added. If the nitric acid and alcohol 
are not of the exact strength here given 
it may be difficult to start the action, in 
which case add two or three drops of 
red nitric acid, which contains nitrous 
acid. Standard silver, containing copper, 
may be used for the preparation of the 
fulminate. If the action does not com- 
mence after a short time, a very gentle 
heat may be applied until effervescence 
begins, when the fulminate of silver will 
be deposited in minute needles, and may 
be fui*ther treated as in the case of ful- 
minate of mercury. As the fulminate of 
silver is exploded much more readily 
than the fulminate of mercury, it must 
be handled with the greatest caution 
when dry. It should be separated into 
small quantities, each portion wrapped 
in paper, and kept in a cardboard box, 
nothing harder than this should be 
brought in contact with it. This mix- 
ture is of no use for percussion caps, 
l>eing too violent in its action. 

Throuhdown Detonating Cracker. — 
Screw up a particle of fulminate of silver 
in a piece of thin paper, with some fi*ag- 
ments of a crushed quartz pebble. 

Double Fulminate of Silver and Am- 
monia, — Dissolve fulminate of silver in 
warm ammonia : the solution, on cooling, 
will deposit crystals of the double ful- 
minate. This 18 very violent m its ex- 



plosion, and is dangerous whibt still 
moist. 

Fulminating Platinum. — ^Dissolve bin- 
oxide of platinum in diluted sulphuric 
acid, mix the solution with excess of 
ammonia, a black precipitate is ob- 
tained, which detonates violently at 
about 400® F. 

Fulminatwg Gold, — ^Add ammonia to a 
solution of terchloride of gold ; the buff 
precipitate which it deposits is violently 
explosive at a gentle heat. 

Terchloride of Gold. — ^Dissolve gold in 
hydrochloric acid, with one-fourth of its 
volume of nitric acid. Evaporate on a 
water bath to a small bulk ; when cool, 
yellow prismatic crystals of a compound 
of the terchloride, with hydrochloric 
acid are deposited, from which the hy- 
drochloric acid may be expelled by a 
gentle heat, not exceeding 250® F. The 
terchloride forms a red brown deliques- 
cent mass, which dissolves very readily 
in water. 

Gunpowder. — The component 
parts of gunpower are saltpetre, sul- 
phur, and charcoal, used in the follow- 
ing proportions: — 1. English war pow- 
der. — Saltpetre, 75 parts ; sulphur, 10 ; 
charcoal, 15. 2. French war powder. — 
Saltpetre, 75 parts; sulphur, 12*5; 
charcoal, 12*5. 3. French sporting 
powder. — Saltpetre, 76*9 parts; sul- 
phur, 9*6; charcoal, 13*5. 4. French 
blasting powder. — Saltpetre, 62 parts ; 
sulphur, 20 ; charcoal, 18. There are a 
number of variations of the above re- 
ceipts; but the difference, which is 
purely a matter of opinion, consists 
principally in varying the quantity of 
sulphur or charcoal employed. 

Saltpetre. — Crude saltpetre cannot be 
used for making gunpowder. The crys- 
talline flour, quite free irom chloride, 
is the best for the purpose. The wash- 
ing process is carried so far that nitrate 
of silver produces no precipitate in the 
purified saltpetre. The general rule is 
to use the saltpetre whilst slightly 
damp, allowing for the proportion of 
moisture when mixing with the other 
ingredients. This saves the processes of 
drying and grinding the saltpetre before 
mixing with the smphur and charcoal. 
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Sulphur. — Refined sulphur in rolls 
is used. This must be reduced to an 
impalpable powder, which is usually 
effected by placing the sulphur in hollow 
wooden drums, having projections, or 
brackets inside. A nimiber of small 
brass balls are put into the drum with 
the sulphur, and the drum is made to 
revolve for six hours, when the action 
of the balls and projections reduces the 
sulphur to very fine powder, which is 
then extracted through wire gauze. Any 
small particles of sand, or unequally pul- 
verized sulphur, are then separated by 
a bolting machine. 

Charcoal. — ^The quality of the char- 
coal depends greatly upon the material 
from which it is obtained, and the 
manner in which it is prepared. The 
soft, woody parts of plants, which yield 
a friable, porous charcoal, leaving very 
little ash, are prefei'red. Black alder, 
and spindle tree, poplar, chestnut, vine- 
stalks and willow, are most esteemed. 
Hemp-stalks, fibres of flax, and old linen 
also yield a very good charcoal. Remove 
the bark, leaves, and smaller branches, 
selecting branches from 1 to 2 inches in 
thickness. These are to be cut into 
lengths of 5 or 6 feet, and tied in bun- 
dles, weighing about 30 lbs. The wood 
will not be injured by exposure to the 
rain, as that tends to remove extrac- 
tive matter. The carbonization is 
effected either in pits, or in cast-iron 
cylinders. The yield of charcoal is 18 
to 20 per cent., when prepared in pits ; 
and from 35 to 40 per cent, when pre- 
pared in the cast-iron cylinders. The 
process of manufacture is similar to that 
adopted for ordinary charcoal, the pits 
or cylinders, however, replacing the or- 
dinary kiln. If the charcoal is intended 
for sporting powder, it may be with- 
drawn whilst of a brown colour, when 
it IS called red charcoal. This would 
make a powder too explosive for war 
\ purposes ; this must be prepared from the 
black or distilled charcoal, which is more 
completely calcined, and is used by all 
£nglish makers. The best quality has 
a bluish black colour, is light, firm, and 
slightly flexible, and should be used im- 
mediately it is made, as it rapidly dete- [ 



riorates by keeping. Charcoal that has 
been too highly burned for war powder 
is used in the manufacture of blasting 
powder, as that need not be so inflam- 
mable. 

Pulverizing, — ^The required quantities 
of sulphur and charcoal are thoroughly 
pulverized, and intimately mixed, by 
being rolled for about four hours in a 
cast-iron drum, with numerous small 
brass balls, at a speed of about 28 revo- 
lutions a minute. When the mixture is 
complete, the powdered sulphur and 
charcoal is removed from the drum, 
and a proportionate quantity of salt* 
petre is added. Great care must be 
used in weighing out the various ingre- 
dients, according to the quality of the 
powder required, as upon that, and the 
complete mixing of the materials, the 
success of the manufacture depends. 

Mixing. — ^The powder is put in a 
mixing machine, which is a leather drum, 
in which are placed numerous small 
bronze balls. The machine revolves at 
from 25 to 30 revolutions a minute, and 
in about 4 hours' time the mixing is 
complete. 

Granulating, — The powder having 
been damped and pressed into cakes, 
must then be crushed to the required 
size of grain. It is first roughly 
broken into lumps by small mallets ; it 
IS then fed into the granulating machine, 
which is caused to revolve for 35 or 40 
minutes, at about 10 revolutions a 
minute. A small stream of water enters 
the granulator; the movement of the 
machine rolling the damp grains con- 
stantly among the dry meal powder, 
causes the latter to adhere to their sur- 
face, and each grain is thus increased by 
concentric layers. When the small meal 
powder is all absorbed by the action of 
the granulator, the material is placed in 
a barrel ready for equalization. 

Equalizing, — The grains as they come 
fi'om the granulator are of various sizes, 
they are therefore sifted over two lea- 
ther or parchment sieves, one of which 
is pierced to separate the grains which 
are too large, whilst the other allows all 
the dust to pass through, retaining only 
the grains which are of the d«&\x^«cu^ 
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The BDiiU refuM powder which hai 
ptwad through the N«Te, li agsiu pltced 
In the granuUter, and acted apon as be- 
fore described. 

aiazktg.—'Tht powder U pla«ed m a 
cask, or barrel, which revolrea on ita 
Biia at abont 40 rerolntJona a mioate ; 
ij the b-iction of the grains against each 
other thej become Toand, amooth, and 
polished, in which stKCe the powder vritl 
bear the shaking uid friction of carri^ 
without injury, uid is less likely to 
abeorb moistui'c than when in rough and 
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rapidly dried, a temperature commenc- 
ing at about 66° F., and gradually in- 
creaaed to 130° or 140° F^ i» a wfa one ; 
the operation requires &om 3 to 4 
hours, and is best performed la a room 
warmed by ateiim pipes or hot-air 
flues. The powder is then fit for use, 
■Dd may be packed in oacks, to be after- 
Warda placed in casks, or in double 
casks ; sporting powder is osually packed 

Phaisoli'e Boipents.— Fuse in a 
ctncible equal parta by weight of yellow 
prussiate of potash and flower of sul- 

Ehnr, frequently it ia advisable, if the 
sat cannot be well regulated, tt, include 
a little carbonate of potash ; liiiriate 
the mass with water aod filter; the fil- 
trate will be sulphocyanida of potas- 
sium, which, upon being added to a solu- 
tion of mercury dissolved in nitric acid, 
gives a copious precipitate of anlpbo- 
cjanide of mercnry ; collect this ; wash 
well with water, and dry; roll int 
small pyramid, cover with tin-foil, 
when dry it is ready to be lit. 

Eneraving on Wood. — En- 

grami'l Lamp, — A clear and steady 
light, directed immediately upon the 
block to be cut, is a most important 
point, and iu working by lampUgbt it ii 
aeceisary to protect the eyes ttom "~ 
beat and glare. The lamp shown 
Tig. 30 can be raised or lowered at pi 
Bare by sliding the bracket up or down 
the standard, it beiog fiied m the de- 
rired position by means of the small set 
Krew. A large globe of trBospacenl 
t^att, Slled with dein wtter, placed 




The dotted line shows the direction of 
the light; by lowering the lamp this 
light would take a more horizontal di- 
rection, thus enabling the engraver to 
work farther from the lamp. A shade 
over tlie tjtt is occasionally nsed as a 
protection from the light of the lamp. 

Toou. — 'These consist of gravers, tint- 
tools, gouges or scoopers, Hat tools or 
chisels, and a sharp-edged scraper, some* 
thing like a copper-plate engraver's bar- 
nisber, which is nsed for lowering UiB 
block. Of each of these tools several 







from BQothei, and for outlines. A ia 
the baok of the tool; B, the face ; C, the 
point ; D ia technically termed the belly. 
The borizoutal line, 2, shows the sarikce 
of the block. All the handles when 
received from the turner's are circular, 
but as soon as the tool has been inserted 
a segment is cut away from the lower 
part, so that the tool may clear the block. 
The blade should be very fine at th* 

C'nt, so that the line it cuts may not 
visible when the block '> printed, it« 
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chief dutj being to form a termination 
to a number of lines running in another 
direction. Although the point should be 
fine, the blade must not be too thm, for 
it would then only make a small open- 
ing, which would probably dose up 
when the block was put in the press. 
When the tool becomes too thin at the 
point, the lower part must be rubbed 
on a hone to enable it to cut out the 
wood instead of sinking into it. Nine 
gravers of different sizes, starting from 
the outline tool, are sufficient for ordi- 
nary work. The blades as made are 
very similar to those used in copper- 
plate engraving ; the necessary shape for 
wood engraving is obtained by rubbing 
the points on a Turkey stone. The faces, 
and part of the backs, of nine gravers of 
different sizes, are shown on Fig. 32; 



point a very slight inclination of the 
hand will cause a perceptible irregu- 



Fig. 33. 
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larity in the distance of the lines, be- 
sides tending to undercut the line left, 
which must be carefully avoided. Fig. 
34 shows the points and faces of the 
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the dotted line, A C, shows the extent 
to which the tool is sometimes ground 
down to broaden the point. This grind- 
ing rounds the point of the tool, instead 
of leaving it straight, as shown at A B. 
Except for the parallel lines, called 
tints, these gravers are used for nearly 
all kinds of work. The width of the 
line cut out is regulated by the thick- 
ness of the graver near the point, and 
the pressure of the engraver's hand. 

Tint-tools, — ^The parallel lines form- 
ing an even and uniform tint, as in the 
representation of a clear sky, are ob- 
tained by what is called the tint-tool, 
which is thinner at the back, but deeper 
at the side, than the graver, and the 
angle of the face at the point is much 
more acute, as shown on Fig. 33 : A is 
a side view of the blade ; B shows the 
faces of nine tint-tools of varying fine- 
ness. The handle is of the same form as 
that used for the graver. The graver 
should not be used in place of the tint- 
tool, as from the greater width of its 



two tools, from a comparison of which 
this statement will be readily under- 
stood. As the width of the tint-tool at 
B is little more than at A, it causes only 
a very slight difference in the distance 
of the lines cut, if inclined to the right 
or the left, as compared with the use of 
the graver. Tint-tools that are strong 
in the back are to be preferred as less 
likely to bend, and giving greater free- 
dom of execution than weak ones. A tint- 
tool that Li thicker at the back than 
at the lower part, leaves the black raised 
lines solid at their base, as in Fig. 35, 



Fio.35. 



Fio. 36. 





the block being less liable to damage 
than in the case of Fig. 36, in which the 
lines are no thicker at their base than 
at the surface. The face of both graven 
and tint-tools should be kept rather long 
than short; though if the point be 
ground too fine it will be very liable to 
break. When, as in Fig. 37, the face is ' 
long,— or, strictly spetJcing, when the 
angle formed by the j^lane of Uia €ma 



148 



WORKSHOP RECEIPTS. 



and the lower line of the blade is com- 
paratiFely acute, — a line is cut with 

Fio. 37. 




much greater clearness than when the 
face if comparatively obtuse, and the 
small shaving cut out turns gently over 
towards the hand. When, however, the 
iace of the tool approaches to the shape 
seen in Fig. 38, the reverse happens ; the 

Fia. 38. 
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small shaving is rather ploughed out 
than cleanly cut out ; and the force 
necessary to push the tool forward 
frequently causes small pieces to fly 
out at each side of the hollowed line, 
moi*e especially if the wood is dry. The 
shaving, also, instead of turning aside over 
the face of the tool, turns over before the 
point, as in Fig. 38, and hinders the en- 
graver from seeing that part of the pen- 
cilled line which is directly under it. 
A short-faced tool of itself prevents the 
engraver from distinctly seeing the point. 
When the face of a tool has become ob- 
tuse it ought to be ground to a proper 
form ; for instance, from the shape of 
the figure A to that of B, Fig. 39. 



Preparing Gravers and Tint-tools. — 
Gravers and tint-tools, when first re- 
ceived fi'om the makers, are generally 
too hard — a, defect that is soon discovered 
by the point breaking off short as soon as 
it enters the wood. To remedy this, the 
blade of the tool must be tempered to a 
tftratr colour, and either dipped in sweet 
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oil, or allowed to cool gradually. If 
reinoved from the iron while it is still 
of a straw colour, it will have been 
softened no more than sufficient; but 
should it have acquired a purple tinge, 
it will have been softened too much, and 
instead of breaking at the point, as be- 
foi*e, it will bend. A small grindstone 
is of great service in grinding down the 
faces of tools that have become obtuse. 
A Turkey stone is a very good substitute, 
as, besides reducing the face, the tool 
receives a point at the same time ; but 
this requires more time. Some engravers 
use only a Turkey stone for sharpening 
their tools ; a hone in addition is of great 
service. A graver that has received a 
final polish on a hone cuts a clearer line 
than one which has only been sharpened 
on a Turkey stone ; it also cuts more 
pleasantly, gliding smoothly through the 
wood, if it be of good quality, without 
stirring a particle on either side of the 
line. The gravers and tint-tools used 
for engraving on a plane surface are 
straight at the point, as are here repre- 
sented. Figs. 40 and 41 ; but for engrav- 



Fig. 40, 




Fi(i. 41. 




ing on a block rendered concave m cer- 
tain parts by lowering, it is necessary 
that the point should incline slightly up- 
wards, as in Fig. 40. The dotted line 
shows the direction of the point used for 
plane surface engraving. There is no 
difficulty in getting a tool to descend on 
one side of a part hollowed out or low- 
ered ; but unless the point is slightly in- 
clined upwards, as is here shown, it is 
extremely difficult to make it ascend on 
the side opposite without getting too 
much hold, and thus producing a wider 
white line than intended. 

Gouges and Chisels, A to E, Fig. 42. — 
Gouges of different sizes are used for 
scooping out the wood towards the centre 
of the block ; whilst flat tools, or chisels, 
are chiefly employed in cutting away the 
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II similar to an ordinary csrpenter'B 
gODge, eicept that it ia lotid, being a 
roiiod bar, with the end groand off at 
an angle. The otker articles reqaired 
are, a aand-bag, on which to rest the 
block whilst eagranug it ; an agate 
burnisher, and a dabber, which are used 
ibr tfikiag proof-imprestiona of the wood- 
cat ; an oil stone, and eje-glasi with 

HakKng the Graver. — Engravers oq 
copper and steel, who have much harder 
■ubetaaces than wood to cut, hold the 
graver with the ToreliDgei extended on 
the blade bef ond the thumb, Fig. 43, so 



however, is much sotler than these me- 
ttjs, aod as it is seldom of perfectly- 
equal hardnesa tbroughout, it is neces- 
■ary to hold the graver in a diBerent 
manner, and employ the thumb at once 
u a stay or rest for the blade, and as a 




eck the 



against the side of the block, in the 
manner just represented, allows the 
blade to move backwards sad forward* 
ight degree of pressure against 
" a slip, it ia ever ready 
raver's progi'css. Thin 
the thumb against the 
edge of the blcck ii, however, only ap- 
plicable when tbe cats are so small as to 
illow the graver, when thus guided and 
lontroUed, to reach every part of the 
subject. When the cut is too large to 
admit of this, the thumb then rests upon 
the suiface of the block, u in Fig. 49, 




still forming a stay to the blade of th« 
graver, and cheeking at once any acci- 
denlal slip. 

Wood. — For large coarse cuts, such ai 
are ol^en used Car trade purposes, syca- 
more and pear tree maj be employed, 
but are too soft and irregular in tha 
grain to bear fine work. Boiwood, either 
English, American, or from the Levant, 
is uie favourite material ; it ehonld be of 
a light straw yellow colonr, tree from 
black or white spots or red streaka, aa 
theaa indicate a soft wood, which 
cnunbles away under the graver. Th« 
small wood is generally tolerably fret 
from blemishes. Whea a lai^ cut ia 
wanted, if a block of the required aiie ii 
not at hand, several amaller blocks sra 
sometimes boll«d together. The blocks 
are cut a trifle thicker than the height 
of type, about an inch ; they are then 
plan^, brought to a very smooth sur- 
Rice, and gauged to the eiact height ot 
type. These blocks should he kept for 
some months until they are properly 



150 



WORKSHOP BECEIPTS. 



out a slight wash id first laid on it. A 
thin wash of Chinese white mixed with 
water, some very fine Bath brick dust, or 
the white scrapings of glazed cardboard, 

' mixed with water, and gentlj rubbed off 
when drj with the palm of the hand, 
gives a capital surface for the black-lead 
pencil. Make a tracing of the outline of 
the subject, place a sheet of transfer 
paper on the block, lay the tracing over 
it, and go carefully over every line with 
a sharp point. It must be remembered 
that the woodcut will be revei-sed when 
printed. The outlines must be corrected, 
and completed, by a hard sharp-pointed 
H H H H pencil ; the tints may after- 
wards be filled in by a softer pencil, or 
thin washes of Indian ink, to show the 
effect of light and shade. Caution must 
lie taken to use these washes sparingly, 
80 as not to affect the wood. All parts 
of the block, not being cut, must be kept 
covered up, so as to preserve the drawing 
from injury, and the fine lines of the cut 
from being blunted or broken. Smooth 
blue glazed paper is very good for this 
purpose, as it reduces the glare from the 
iamp. 

Proofs. — When the engraving is 
finished, a proof may be taken in the 
following manner before blocking out the 
cut, that is, before the superfluous wood 
18 cleared away; — rub down a little 
printer's ink on a slab till it is fine and 
smooth; take a little of this on a silk 
dabber, and carefully dab the block until 
sufficient ink is left upon the surface, 
without allowing any to sink below it. 
Lay a piece of India paper on the block 
with about two inches margin all round ; 
on this place a thin smooth card ; rub 
this over with the burnisher, taking care 
not to shift the card or paper. 

Plugging, — If a slip, or mistake, occurs 
in a woodcut, it may be remedied by the 
insertion of a plug. A hole must be 
drilled in the block ; if the error is a 
small one the hole need not be deep, but 
if a large piece has to be inserted it must 
be deeper in proportion. A plug is cut, 
of a round, taper shape ; the small 
end is inserted in the hole, and the plug 
13 driven down, without, however, using 

too much force. The top of the plug 



must then be cut off, and carefully 
brought to a smooth surface, level with 
the rest of the block ; if this is not done 
the plug will be visible on the print. 
If the error to be remedied happens to 
be in a long line, a hole must be drilled 
at each end, and the wood between the 
two holes removed bv small chisels, the 
hollow space being filled up in a similar 
way to that already described. 

Lithography. — ^The following are 
the principles on which the art of litho- 
graphy depends ; — the facility with 
which calcareous stones imbibe water; 
the great disposition they have to adhere 
to resinous and oily substances ; and the 
affinity between each other of oily and 
resinous substances, and the power they 
possess of repelling water, or a body 
moistened with water. Hence, when 
drawings are made on a polished surface 
of calcareous stone, with a resinous or 
oily medium, they are so adhesive that 
nothing short of mechanical means can 
effect their separation from it ; and whilst 
the other parts of the stone take up the 
water poured upon them, the resinous, or 
oily parts, repel it. When, therefore, 
over a stone prepared in this manner, a 
coloured oily or resinous jgubstance is 
passed, it will adhere to the drawings 
made as above, and not to those parts of 
the stone which have been watered. The 
ink and chalk used in lithography are of 
a saponaceous quality ; the former is pre- 
pared in Germany from a compound of 
curd or common soap, pure white wax, a 
small quantity of tallow and shellac, and 
a portion of lampblack, all boiled together, 
and, when cool, dissolved in distilled 
water. The chalk for the crayons used 
in drawing on the stone is a composition 
consisting of the ingredients above men- 
tioned. After the drawing on the stone 
has been executed, and is perfectly dry, 
a very weak solution of nitric acid is 
poured upon the stone, which not4>n]j 
takes up the alkali from the chalk or ink, 
as the case may be, leaving an insoluble 
substance behind it, but lowers, to a 
small extent, that part of the surface of 
the stone not drawn upon, thus preparing 
it to absorb water with greater freedom. 
Weak gum water is then applied to tho 
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stone, to close its pores and keep it moist. 
The stone is now washed with water, and 
the printing ink applied with rollers, as 
in letterpress printing ; after which it is 
passed, in the usual waj, through the 
press, the processes of watering and ink- 
ing being repeated for every impression. 
If the work Lis inclined to get smuttj 
a little vinegar or stale beer should be 
put into the water that is used to damp 
the stone. 

There is a mode of transferring draw- 
ings made with the chemical ink on paper 
prepared with a composition of paste, 
isinglass, and gamboge, which, being 
damped, laid on the stone and passed 
through the press, leaves the drawing on 
the stone, and the process above described 
for preparing the stone and taking the 
impressions is carried into effect. 

LiTHoaBAPHic Stones, to Prepare. 
—Stones are prepared for chalk drawings 
by rubbing two together, with a little 
Silver sand and water between them, 
taking care to sift the sand to prevent 
any large grains from getting in, by which 
the sur&ce would be scratched. The 
upper stone is moved in small circles over 
the under one till the surface of each is 
sufficiently even, when they are washed, 
and common yellow sand substituted for 
the silver sand, by which means is pro- 
cured a finer grain. They are then again 
washed clean, and wiped dry. It will be 
found that the upper stone is always of a 
finer grain than the under one. To pre- 
pare stones for writing or ink drawings, 
they are rubbed with brown sand, washed, 
and powdered pumice-stone used in- 
stead ; the stones are again washed, and 
each polished separately with a fine piece 
of pumice-stone, or water Ayr-stone. 
Chalk can never be used on the stones 
prepared in this manner. The same pro- 
cess is followed in order to clean a stone 
that has already been used. 

LiTHOaRAPHio Ink. — ^Tallow, 2 oz. ; 
vij*gin waz, 2 oz. ; shellac, 2 oz. ; common 
soap, 2 oz. ; lampblack, } oz. The wax 
and tallow are first put in an iron saucepan 
with a cover, and heated till they ignite ; 
whilst they are boming the soap must 
be thrown in in small pieces, one at a 
time, taking care that the first is melted 



before a second is put in. When all the 
soap is melted the ingredients are allowed 
to continue burning till they are reduced 
one-third in volume. The shellac is now 
added, and as soon as it is melted the 
flame must be extinguished. It is often 
necessary in the course of the operation 
to extinguish the flame and take the 
saucepan from the fire, to prevent the 
contents from boiling over; but if any 
parts are not completely melted, they 
must be dissolved over the fire without 
being again ignited. The black is now 
to be added. When it is completely mixed 
the whole mass should be poured out on 
a marble slab, and a heavy weight laid 
upon it to render its texture fine. The 
utmost care and experience are required 
in the making both the ink and chalk, 
and even those who have had the greatest 
practice often fail. Sometimes it is not 
sufficiently burned, and when mixed with 
water appears slimy: it must then be 
remelted and burned a little more. Some- 
times it IS too much burned, by which 
the greasy particles are more or less de- 
stroyed ; in this case it must be remelted, 
and a little more soap and wax added. 
This ink is for writing or pen-drawing 
on the stone. The ink for transfers should 
have a little more wax in it. 

LiTHOORAPHic Chalk. — Common soap, 
1} oz. ; tallow, 2 oi. ; virgin wax, 2} oz. ; 
shellac, 1 ez. ; lampblack, } oz. Mix as 
for lithographic ink, 

LnHOGRAPHic Transfer Paper. — 
Dissolve in water } oz. gum tragacanth. 
Strain and add 1 oz. of glue and } oz. of 
gamboge. Then take 4 oz. French chalk, 
} oz. old plaster of Paris, 1 oz. starch.; 
powder, and sift through a fine sieve; 
grind up, with the gum, glue, and gam- 
boge ; then add sufficient water to give it 
the consistence of oil, and apply with a 
brush to thin sized paper. 

Transferring. — The drawing or 
writing made on the prepared side of the 
transfer paper is wetted on the back, and 
placed, face downwards, on the stone, 
which must previously be very slightly 
warmed, say to about 125° F. Pass the 
stone through the press four or five times, 
then damp the paper, and carefully ro' 
move it. 
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Drawing on Stone. — The subject 
■hould first be traced on the stone in red, 
great care beine taken not to touch the 
stone with the nngers. Or the drawing 
may be done by means of a black-lead 

Sencil ; but this is objectionable, as it is 
ifBcult to distinguish the line from that 
made by the chalk or ink. Then, having 
a rest to steady the hand, go over the 
drawing with the chalk, pressing it with 
•ufBcient firmness to make it adhere to 
the stone. For flat tints, considerable 
practice is necessary to secure an even 
appearance, which is only to be obtained 
by making a great many faint strokes 
over the required ground. Lights may 
either be left, or, if very fine, can be 
■craped through the chalk with a scraper. 
If %Qy pai-t is made too dark, the chalk 
must be picked off with a needle down to 
the required strength. 

Etohino-in, for Printing on Stone. 
—Dilute one part of aquafortis with one 
hundred parts of water. Place the stone 
in a sloping position, then pour the solu- 
tion over it, letting it run to and fro until 
it produces a slight effervescence. Then 
wash the stone with water, and after- 
wards pour weak gum water over it. The 
acid, by destroying the alkali on the 
lithographic chalk, causes the stone to 
refuse the printing ink except where 
touched by the chalk ; the gum water 
fills up the pores of the stone, and thus 
prevents the lines of the drawing ^om 
spreading. When the stone is drawn on 
with ink, thei*e must be a little more 
acid used with the water than when the 
drawing is made with chalk. The roller 
charged with printing ink is then passed 
over the stone, which must not be too 
wet, and the impression is taken as before 
described. 

Engraving on Stone. — ^The stone 
must be highly polished ; pour the solu- 
tion of aquafortis and water over it, 
washing it oflfat once. When dry, cover 
with sum water and lampblack ; let this 
dry, then etch with a needle, as on copper. 
It is necessary to cut the surface of the 
stone through the gum, the distinction 
of light and dark lines being obtained by 
IIm use of fine or broad-pointed needles. 
~^ mUotw with linseed oil, and wash 



the gum off with water. The lines on 
the stone will appear thicker than they 
will print. 

To Imitate Woodcuts on Stone. — Cover 
with ink those parts meant to be black ; 
scratch out the lights witlx an etching 
needle ; the lines which come against a 
white background are best laid on with 
a very fine brush and lithographic ink. 

Inking Roller. — Fasten a smooth piece 
of leather round a wooden roller of the 
required length. 

Hemoving the Transfer, — ^The existing 
transfer is ground away by rubbing it 
with another piece of stone, putting sand 
between, like grinding flour between the 
millstones, using finer sand as it gradually 
wears away ; then it is ground with 
rotten-stone till of the requisite fineness 
for the next transfer. 

Transferring from Copper to Stone. — 
In transferring from -copper to stone use 
prepared paper, that is, ordinary unsized 
paper, coated with a paste of starch, gum- 
arabic, and alum. Take about 60 parts 
of starch, and mix with water to a 
thinnish consistency over a fire; have 
twenty parts of gum ready dissolved, 
and also ten parts of alum dissolved ; 
when the starch is well mixed, put in 
vhe gum and alum. While still hot, 
coat the paper with it in very even 
layei's, dry, and smooth out. Take an 
impression from the copper with the 
transfer ink ; lay the paper on the stone, 
damp the back thoroughly with a sponge 
and water, and pass through the litho? 
press. If all IS right, the impression 
will be found transferred to the stone, 
but it will of course require preparing in 
the usual manner. The great advantage 
gained is, that very many more impres- 
sions may be printed from stone than 
from a copper plate, and very much 
quicker. 

Engraving on Steel is the same as 
copper-plate engraving, except in certain 
modifications in the use of the acids; 
therefore, so far as the process is con- 
cerned, no particular description is neces- 
sary ; but the means employed for de- 
carbonizing and recarbonizing first the 
steel plate, so as to reduce it to a proper 
state for being acted upon by the graving 
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tool, must be explained. In order to 
decarbonate the surfaces of cast-steel 
plates, by which they are rendered much 
softer and fitter for receiving either 
transferred or engraved designs, pure 
iron filings, divested of all foreign mat- 
ters, are used. The stratum of decar- 
bonated steel should not be too thick 
for transferring fine and delicate en- 
gravings; for instance, not more than 
three times the depth of the engravmg ; 
but for other purposes the surface of the 
steel may be decarbonated to any required 
thickness. To decarbonate it to a proper 
thickness for a fine engraving, it is to be 
exposed for four hours in a white heat, 
enclosed in a cast-iron box with a well- 
closed lid. The sides of the box must be at 
least three-quarters of an inch in thick- 
ness, and at least a thickness of half an 
inch of pure iron filings should cover or 
surround the cast-steel surface to be de- 
carbonated. The box is allowed to cool 
very slowly, by shutting oflf all access of 
air to the furnace, and covering it with a 
layer of six or seven inches of fine cinders. 
Each side of the steel plate must be 
equally decarbonated, to prevent it from 
springing or warping in hardening. The 
safest way to heat the plates is to place 
them m a vertical position. The best 
steel IS preferred to any other sort of 
steel for the purpose of making plates, 
and more especially when such plates 
are intended to be decarbonated. The 
steel is decarbonated to render it suffi- 
ciently soft for receiving any impres- 
sion intended to be made thereon ; it is, 
therefore, necessary that, after any piece 
of steel has been so decarbonated, it 
should, previously to being printed from, 
be again carbonated, or reconverted into 
steel capable of being hardened. In order 
to effect this recarbonization or recon- 
version into steel, the following process 
IS employed ; a suitable quantity of 
leather is to be convei'ted into charcoal, 
by exposing it to a red heat in an iron 
retort until most of the evaporable matter 
IS off the leather. The charcoal is reduced 
to a very fine powder ; then take a box 
made of cast iron of sufficient dimension 
to receive the plate which is to be recon- 
verted into steel, so as that the interme- 



diate space between the .sides of the box 
and the plate may be about an inch. 
Fill the box with the powdered charcoal, 
and, having covered it with a well-fitted 
lid, let it be placed in a furnace similar to 
those used for melting brass, when the 
heat must be gradually increased until 
the box is somewhat above a red heat ; 
it must be allowed to remain in that 
state till all the evaporable matter is 
driven off from the charcoal; remove 
the lid from the box, and immerse the 
plate in the powdered charcoal, taking 
care to place it so that it may be sur- 
rounded on all sides by a stratum of the 
powder of nearly a uniform thickness. 
The lid being replaced, the box, with the 
plate, must remain in the degree of heat 
before described for from 3 to 4 hours, 
according to the thickness of the plate 
so exposed ; 3 hours are sufficient for a 
plate of } an inch in thickness, and 5 
hours when the steel is 1^ inch in thick- 
ness. After the plate has been exposed 
to the fire for a sufficient length of time, 
take it fi'om the box and immediately 
plunge it into cold water. Here it is 
found by experience that the plates, 
when plunged into cold water, are least 
liable to be warped or bent when they 
are held in a vertical position, and made 
to enter the water in the direction of 
their length. If a piece of steel, heated 
to a proper degree for hardening, be 
plunged into water, and suffered to re- 
main there until it becomes cold, it if 
found by expenence to be very liable 
to crack or break, and in many cases it 
would be found too hard for the opera- 
tions it was intended to perform. If the 
steel cracks it is spoiled. Therefore, to 
fit it for use, should it not be broken in 
hardening, it is the common practice to 
heat the steel again, in order to reduce 
or lower its temper. The degree of heat 
to which it is now exposed determines 
the future degree of hardness, or temper, 
and this is indicated by a change of colour 
upon the surface of the steel. During 
this heating a succession of shades is pro- 
duced, from a very pale straw colour to 
a very deep blue. It is found that, on 
plunging the steel into cold water; and 
allowing it to remain there no lono-A* 
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than is sufficient to lower the tempera- 
ture of the steel to the same degree 
as that to which a hard piece of steel 
must be raised to temper it in the com- 
mon waj, it not only produces the 
same degree of hardness in the steel, but, 
what is of much more importance, almost 
entirely does away with the risk of its 
cracking. The proper degree of tempera- 
ture arrived at, after being plunged into 
cold water, can only be learned by actual 
observation, as the workman must be 
guided entirely by the kind of hissing 
noise which the heated steel produces in 
the water while cooling. From the 
moment of its first being plunged into 
the water the varying sound will be 
observed ; and it is at a certain tone, 
before the noise ceases, that the effect to 
be produced is known. As a guide, take 
a piece of steel which has already been 
hardened by remaining in the water till 
cold, and by the common method of 
again heating it, let it be brought to the 
pale yellow or straw colour, which indi- 
cates the desired temper of the steel 
plate to be hardened. By the above pro- 
cess, as soon as the workman discovers 
this colour tp be produced, to dip the steel 
into water and attend carefully to the 
hissing which it occasions, he will then 
be able, with fewer experiments, to judge 
of the precise time at which the steel 
should be taken out. Immediately on 
withdrawing it from the water, the steel 
plate must be laid upon or held over a 
fire, and heated uniformly until its tem- 
perature is raised to that degree at which 
a smoke is perceived to arise from the 
surface of the steel plate after having 
been rubbed with tallow ; the steel plate 
must then be again plunged into water, 
and kept there until the sound becomes 
somewhat weaker than before. It is to be 
taken out, and heated a second time to 
the same degree as before, and the third 
time plunged into water till the sound 
becomes again weaker than the last ; ex- 
posed the third time to the fire as before ; 
and for the last time returned into the 
water and cooled. After it is cooled 
clean the surface of the steel plate by 
heating it over the fire. The temper 
laast be /loaJly reduced by bringing on 



a brown or such colour as may suit the 
purpose required. The above is an old 
process and not generally used. En- 
graving on steel is effected nowadays by 
graving and etching like. copper ;-usmg 
for biting-in a mixture of 1 part pyro- 
ligneous acid, 1 nitric acid, 3 water ; run 
off from the plate in less than a minute, 
rinse in running water, and dry quickly. 
Use stronger acid when a deeper tint is 
required. 

Engraving Steel Cylinders, — ^A cylinder 
of very soft or decarbonized steel is made 
to roll, under a great pressure, backward 
and forward on the hardened engraved 
plate till the entire impression from the 
engraving is seen on the cylinder in alto- 
relievo. The cylinder is then hardened 
and made to roll again backward and for^ 
ward on a copper or sofl steel plate, 
whereby a perfect facsimile of the origi- 
nal is produced of equal sharpness. 

Stching. — ^The apparatus consists of 
copper plates, etching needles, hand-rest, 
etching-ground dabber, oil-rubber, rotten- 
stone, smoking taper, engraver's shade, 
bordering wax, stopping -out varnish, 
tracing paper, and aquafortis. 

Ground, — The ground is composed of 
equal parts of asphaltum. Burgundy- 
pitch, and beeswax ; place them in an 
earthen pipkin in an oven, and melt. 
The mass must be kept stirred until well 
incorporated. Pour the mixture into a 
basin of cold water, and, when nearly 
cold, it should be pressed, and rolled with 
the hand until all the water is discharged, 
then make into a ball. Procure a piece 
of worn silk, without holes ; double it ; 
place the ball therein, and tie up the 
ends with packthread, taking care that 
the double silk reaches well and tightly 
over the ball ; cut off the surplus silk, 
and let the knot remain for a hand-hold. 

Berber, — ^Take a piece of silk, twice the 
size of that for the ground ball ; double 
it ; place in it a ball of coarse wool well 
picked out, about the size of a small 
apple ; tie it up in the same way as the 
ball for the ground, and it is ready for use. 

Oil'RiMer. — Au oil-rubber is made 
from a strip of woollen cloth, about 2 
inches wide, rolled up tightly, and bound 
over with packthread or thin tape. With 
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a sharp knife cut off one end, avoiding 
the string, so that the surface may be 
quite flat. This is used for taking out 
stains, or polishing the plate, as in Fig. 46. 

Fio. 46. 




Hotten-stone, — Take a piece of fine 
flannel, rather less than the silk which 
covers the etching-ground ball ; double 
it ; place on it a small quantity of rotten- 
stone^ in powder, which tie up in a bag. 
A small portion of fine whiting in the 
lump should be also kept at hand. 

Smoking Taper, or Lamp. — For small 
plates, procure a wax taper ; uncoil it by 
degrees before the fire until it is all 
equally pliant ; double it up in about six 
lengths; give it one twist while warm, 
and turn it a few times before the fire, 
that the pieces of taper may adhere to 
each other ; melt the wax at one end, so 
that the wick is exposed ; see that all 
the cotton ends will light freely; care 
should be taken to extinguish the cotton, 
or it will revive with the least draught, 
and may become dangerous. For large 
plates it is preferable to use an ordinary 
oil lamp mounted on gimbals; this ob- 
viates the inconvenience occasioned by 
the dripping of the tapers. 

Bordering Wax, — 3 oz. of resin, 2 oz. 
of beeswax, and such a quantity of sweet 
oil as will soften the mixture to fancy. 
Procure an earthen pipkin ; place in the 
bottom i oz. or more of sweet oil ; add the 
resin and beeswax, broken in small pieces ; 
when melted work the ingredients well 
together with a stick until thoroughly in- 
corporated ; then pour into a basin of cold 
water ; as it gets cold, work it well with 
the hands by pulling out into lengths 
and doubling it together again ; the more 
it is worked the better it will be for use. 
Should it tui'n out brittle, return it 
broken to the pipkin, and add more oil ; 
work it well together as before, pour it 
into water, and work it again with the 
hands. 

Engraver's Shade, — Bend a piece of 



wire into a half circle ; bind it together 
with waxed string ; lay it on tissue paper ; 
cut away all but } an inch round the 
wire : cover that } inch witlx. paste, and 
turn it over the wire; when dry the 
shade is complete. Fasten a light string 
to the centre of the half-circle, and sus- 
pend it from the window-latch when in 
use. This shade must be placed in a 
forward position, sloping before the 
plate, and the white light it produces 
will enable the engraver to see the lines 
made by the etching needle. An equally 
effective shade may be made by covering 
a light square wire frame with tissue 
paper, and supporting it with two struts. 
This frame can be made to rest at any 
angle, upon the table immediately in 
front of the work. 

Hand^Rest, — ^Any flat and thin piece 
of wood will answer the purpose, which 
is to keep the hand clear of the plate 
whilst at work. A good hand-rest may 
be made of a thin board raised above the 
work upon side pieces of such a height 
as to allow the plate to be freely moved 
underneath the board. The front edge 
of the board may be faced with a strip 
of steel planed true when it serves as a 
straight-edge. This arrangement will 
be found extremely handy. 

Stopping - out Varnish, — Turpentine 
varnish is superior, for several reasons, 
to Brunswick black. 

Tt<rpeni»nflFamesA.— Break small pieces 
of resin into a phial ; pour over spirits of 
turpentine to about twice the height of the 
resin. Place the bottle in a small saucepan 
of water on the hob, near enough to the 
fire to make and keep the water hot; 
place a cork lightly in the mouth of the 
bottle, as the mixture will require to be 
shtiken occasionally. Pour a small portion 
of this mixture into a small pot, with a 
little lampblack added to give it a colour, 
and well mixed. This last is necessary to 
prevent lumps ; it may be done by work- 
ing the mixture well together with the 
camel-hair pencil. This is a good stop- 
ping-out varnish. With this varnish go 
over the border or margin of your plate ; 
do this when about to put it away, and 
the varnish will become hard by being 
left a night to set. When. bvtAA.^>s^. 
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again, go over the margin, using the 
same brush and mixture. It can always 
be worked up by adding a little turpen- 
tine. When it is set so hard that the 
finger may be placed on it without stick- 
mg, it is time to make up the wall or 
border of wax to hold the aquafortis. 

J^«a/or^.-^Procure three half-pint 
bottles with glass stoppers, and two 
pint eai*then jugs with spouts. Place 
I lb. of nitric acid in bottle No. 1. 
Pour into bottle No. 2 rather less than 
the fourth of the nitre ; fill the bottle 
three-parts full of water ; slowly pass it 
into one of your pint jugs, ana back 
again to the bottle, to mix it well. In 
bottle No. 3 put one-half of the remaining 
nitric acid ; water it as before ; see that 
the nitric acid in bottle No. 1 is well 
stoppered, and cover it with a piece of 
old glove. 

Tracing and Tracing Paper, — ^Tracing 
can be conveniently effected by using 
sheets of transparent gelatine, similar to 
that made for Heliotype purposes, and 
placing it over the drawing, which can 
be seen clearly through the gelatine. 
Trace with a sharp etching-needle, taking 
care to remove the burr from the lines 
with the thumb-nail as the work pro- 
ceeds. When finished, fill in with fine 
powdered Brunswick black, entirely free 
from grease, or powdered red chalk, 
reverse on to the plate, and rub the 
lines with a burnisher. Tracing paper 
of various qualities may be readily 
purchased. But in case of necessity, 
very good tracing paper may be made 
by saturating, with a camel-hair pencil, 
the finest tissue paper with the follow- 
ing mixture ; — } oz. of balsam of Canada, 
to ^ oz. of spirits of turpentine ; shake 
well together in a 2-oz. bottle. When 
covered with the mixture, hang the paper 
on a line to dry; then wash in like 
manner the other side. Place your draw- 
ing on a tracing board, a piece of soft 
planed deal ; lay the tracing paper over 
it ; fasten down with brass-headed points, 
not through the drawing, but close to 
it, so that the pressure of the brass head 
secures both the drawing and tracing 
j>aper from moving. Go carefully over 
mJJ the lines of your drawing with an 



H pencil, occasionally placing a piece 
of white paper between the drawing and 
the tracing paper to ascertain that no 
lines on the di*awing have escaped atten- 
tion. 

Transferring Paper, — ^This is made as 
follows ; — ^Take half a sheet of very fine 
bank-post paper ; lay it on a clean place, 
and rub it well with the scrapings of red 
chalk with a small piece of sponge. Ap- 
ply the chalk until the paper is all of 
one colour ; then, with a piece of clean 
old muslin, rub the greater part of the 
colour from the surface. The colour may 
be renewed occasionally as the markings 
become faint. 

lasting the Ground, — ^Heat one comer 
of your plate, and rub over it the ground 
in a thin and even surface. Next apply 
your dabber, to make a yet more equal 
distribution of the ground. When cold, 
mark over it with i*ather a blunt needle 
(No. 3). Should the ground be brittle, 
and crack with the passage of the needle, 
add to it more beeswax ; should it drag 
with the needle, add more asphaltum; 
the ground will easily melt again. When 
a ball is satisfactorily made it will last a 
long time. The weather has considerable 
effect on the mixture, and the quality of 
the ingredients is very impoiiiant, so that 
it is advisable to get the ground as per- 
fect as possible while the melting pot is 
in use. 

Heating the Plate for Ground, — Have 
a small hand-vice. Fig. 47, with a haflt of 
wood to resist the passage 
of heat to the hand. If 
the plate is stained or dis- 
coloured, the mark must 
be removed with the oil- 
rubber with a little rotten- 
stone and oil, polished off 
with a bit of old muslin 
powdered with whiting, 
care being taken that no 
dust remains on the plate. 
Screw the vice on the long side of the 
copper plate with a slight hold, covering 
the part grasped by the jaws of the vice 
with a small piece of paper to prevent 
injury to the surface. Heating may be 
performed by burning paper under the 
back of the plate ; but a store or clear 
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fire is preferable, and a couple of spirit 
lamps with rests for the comers of the 
plate, the best plan of all. Be careful 
not to overheat the plate. If the surface 
becomes discoloured the plate is over hot ; 
as a test, turn it over and spit on the 
back ; if the moisture jumps off, the plate 
is sufficiently hot ; should it hiss and 
remain on the plate, more heat must be 
obtained. A piece of canvas, rather 
larger than the plate, should be warmed 
by laying it before the fire during the 
heating process ; place it on the table, and 
lay upon it the plate retained in the vice. 
Now pass the ball of ground. Fig. 48, 

over it backwards and 
Fio. 48. forwards until the 

plate is covered, 
spreading the ground 
as evenly and thinly 
as possible. Use the 
dabber with a quick 
action, pressing it 
down and plucking it up. If the ground 
does not distribute itself easily, burn paper 
under the plate as before until it shines 
all over, being cautious that the ashes of 
the paper do not settle on the surface ; 
dab on again, decreasing the pressure, 
but not the speed of action, until the 
surface is all over alike. 

Smoking the Plate,— H&ve the taper 
ready, and a single taper or candle to 
take the light from ; the surface of the 
plate being perfectly covered, it may be as 
well to renew the heat in the plate, by a 
paper burnt under the back until the 
surface shines, taking the same precau- 
tions as before. Hold the plate in the 
left hand, with the face downward; 
light the smoking taper. Fig. 49, at the 
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same time, having all the wicks burn- 
ing ; pass it rather quickly round the 
margin, and by degrees towards the 



Fig. 51. 
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centre, using a fluttering action with the 
hand. Fig. 50 ; smoke on until the whole 
surface is of a dark colour, keeping the 
taper at such a distance from the plate 
that the burning cotton may have no 
chance of touching it, although the flame 
spreads over it. Another way is to 
suspend the plate, if of large size, over- 
head, and smoke with the oil lamp. 
When the surface is all black alike, and 
no sooty marks are to be seen on the 
working part of the plate, the ground is 
fit for use. Take the plate, face down- 
wards, to some convenient place, and 
pour cold water over the back. Fig. 51, 
holding the plate 
in a sloping posi- 
tion, the vice up. 
This last process 
produces a stronger 
and harder surface 

than could be ob- ^V x*^ 

tained if the plate ^V \ 

were left gradually 
to cool. Now place 
the plate face down- 
wards, supported 
on one side by the 
screw of the vice. 
Fig. 52. Clean the 
smoke from the back, and let it remain 
until quite cold. Some difficulty may 
be found in laying the first ground with 
success, but with a little practice this is 
surmounted. 

Transferring, — ^In the absence of an 
etching board, place the copper plate on 
a thick piece of brown paper larger than 
the plate ; make two ribs of the same 
paper, doubled four or more times, and 
about an inch wide ; place them at each 
end of the plate on the brown paper, and 
fasten them with sealing wax ; these ribs 
serve as shoulders for the rest to lay o% 
which will prevent the hand from touch- 
ing the work. Now cut the tracing paper 
to the size of the plate, having ruled 
the margin line if one is required. Place 
the tracing reversed; that is, with -the 
pencil side to the plate. Fix it with 
pieces of soft wax rouai the border, 
leaving open the bottom to admit the 
transfer paper, which introduce with the 
chalk side next to the plate ; the upi^er 
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side of the paper must be kept clean, 
that the pencil-lines on the tracing paper 
may be seen. With an HH pencil, cut 
sharp and short, go over all the lines 
of the tracing with rather an upright 
hand and a strong pressure; the upper 
side of the tracing paper will show 
whether all the lines have been traced; 
look sideways at the work, and the black- 
lead marks will be perceptible. Before 
advancing far in the transfer, lift up the 
bottom of the tracing to ascertain if the 
lines are of sufficient strength; if not, 
apply more red chalk to the transfer 
paper. When the transfer is nearly com- 
pleted, do not take off the whole of the 
paper, but let the top part remain fixed. 
Then lift up the tracing, and if any part 
of it has been neglected, it can again be 
fixed down, and the omission rectified. 

Etching, — Commence with a fine- 
pointed needle. No. 1, and go carefully 
over the outline, not making much im- 
pression on the copper, but sufficient to 
remove the ground ; with the same point 
go over all the lighter parts, increasing 
the pressure, so as to make a slight in- 
dentation on the plate. No. 2 point may 
now be used to go over the lighter shade, 
with an increased weight of hand. No. 2 
point will answer for the darker shades 
by making the lines nearer together and 
mcreasmg the pressure. Interline parts 
that require extra colour with No. 1 
point ; the etching may be worked at for 
a considerable time by interlining and 
dotting. If there are any marks to ex- 
punge, dip a pointed camel-hair pencil 
into the turpentine bottle, and with its 
point work up some of the ground on the 
margin of the plate, and therewith stop 
out the objectionable marks. When set 
it will resist the aquafortis. 

Bordering the Plate. — In cold weather 
the wax will be too hard to roll out 

with the hand ; 
in that case it 
must be placed 
in moderately 
warm water until 
it becomes pli- 
able; then pull 
and roll it out. Fig. 53, to about the thick- 
oess of a smal} walking-stick ; slightly 
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grease the point of the thumb and two 
forefingers with deer or mutton fat ; press 
the roll of wax fiat, and place it on the 
border of the plate with the edge to the 
varnish, taking great care that the bor- 
dering wax does not go off the varnish. 
At the parts intended to be the darkest 
corner of the plate pinch out the wax 
border, that the height of the wall may 
be increased at that corner where the spout 
IS to be formed with the wax to prevent 
spilling the aquafortis in pouring it off. 

Bxting-in. — Lay the plate flat on a piece 
of canvas larger than the plate as a pro- 
tection from any splashings that may be 
made. Place the spout of the plate in 
front for the convenience of pouring o£& 
Pour a little water over the plate to see 
ifthere are any leaks in your border ; if 
there are any, pour off the water; let 
the plate dry, particularly in the defec- 
tive part ; then press down the outer 
edge of the wax with a piece of wood. 
Leaks can also be found without using 
water by holding the plate up to the light 
and looking at the edge, when the smallest 
pin-hole will be immediately detected. 
Have two or three small wedges, to be 
used for tilting the plate should the acid 
not lay even. When the border is soimd 
pour off the water ; then cover the sur- 
£%ce of the plate with the aquafortis from 
No. 2 bottle. If, in the course of half a 
minute, the etching on the plata should 
assume a light-grey coating, the mixture 
is good ; but if it should throw up bub- 
bles, it is over strong, and more water 
must be added, but not on the plate. The 
mixture must be placed in the jug, then 
in the bottle, and afteinvards returned to 
the plate. Should the lines on the plate 
remain as bright copper after the acid 
has been on half a minute, it is not 
strong enough, and some aquafortis out 
of bottle No. 3 must be added. When 
the mixture on the lines does not produce 
a foam, but the plate continues of a grey, 
frosty appearance, the process is going on < 
well. The power of biting-in correctly 
depends on the experience in using the 
acid. With a soft camel-hair pencil 
lightly remove the frosty appearance, 
taking care that the quill does not touch 
the ground. Should any part of thQ 
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ground break up by the lines becoming 
united, pour off the acid carefully into 
the jug. Lay the plate again on the fiat, 

and cover it with water' 
Fio. 64. f^Q^ ^jjg other jug, 

moving it gently with 
the camel-hair pencil, 
which place at once 
in a water-jug when 
taken from the acid, 
or it will soon be de- 
stroyed. Throw away 
the wash-water from 
the plate. When the 
first biting is completed set the plate up 
endways to dry, Fig. 54. 

Second Biting. — When the plate is 
perfectly dry, take off with a blunt point 
covered with silk and dipped in turps a 
spot of ground in the lighter part to 
ascertain if the acid has made sufficient 
indentation. If it has, work up the 
stopping-out varnish with a camel-hair 
pencil, and with it cover all the parts 
intended to remain light ; elevate the rest. 

Fig. 55, so as not 
Fig. 55. to press the bor- 

der wax. When 
the stopping-out 
varnish is dry, 
which may be 
ascertained by 
placing the finger 
on it ; if it does 
not stick, it is 
dry; put on the 
same aquafortis 
(bottle No. 2), and 
let it remain until 
you observe the 
ground giving 
way ; then pour off the acid, and wash 
well as before. Put the plate to drain. 
Should it be required, more biting may 
be done ; the process is the same. 

Cleaning Off. — Great care must be 
taken that the plate is perfectly dry ; if 
it is not it may be placed before the fire, 
but not close enough to melt the wax. 
Having carefully wiped the canvas, lay 
the plate a little more than half-way 
upon it, so that the balance remains upon 
the table. Apply a lighted taper, or a 
fblded paper match, progressively under 





the wax ; pull up the wax, Fig. 56, as the 
warmth proceeds ; a very slight warmth 
answers the pur- 
pose. By re- Fia. 66. 
moving the wax 
with a knife you 
are liable to in- 
jure the margin, 
which is diffi- 
cult to remedy. 

Should any of the wax adhere to the 
plate, remove it by using a piece of 
wood cut in the shape of a chisel. Fix 
the vice on the same place as when laying 
on the ground. Rub the plate over with 
turps, taking care to go over every part ; 
hold the plate up by the vice ; heat the 
back with burning paper as before, until 
the ground varnish and tallow are melted. 
Rub off with a soft rag. Should any smut 
remain, apply a little turpentine ; with- 
draw the vice, and wash the spot it 
covered with turpentine. Rub the plate 
front, back, and sides with the rag. Dab 
the plate with the bag of rotten-stone ; 
pour on it a little sweet oil ; and polish 
the plate with oil-rubber, using con- 
siderable up-and-down pressure ; wipe 
the plate quite clean, and polish with 
fine whiting. Should the biting-in have 
succeeded, the plate is ready for the 
printer. 

Dry Point. — ^The dry point may next 
be used. For this purpose the needle 
No. 3, well pointed, may be employed, 
as indenture must be made by pressure 
of the hand. For interlining the parts 
which are too weak, and uniting lines 
neglected in the etching, the dry point 
will be sufficient ; but the pressure will 
leave a projection or burr on the plate, 
which must be carefully removed by the 
sharp scraper; should the plate require 
more than the dry point can accomplish, 
recourse must be had to re-biting. 

Ee-biting. — Heat the plate as before, 
but make one corner, the one with the 
least work in it, hotter than the other 
part. Prior to laying the ground the 
plate should be polished with whiting, or 
with methylated spirit and aquafortis, 
using a piece of old muslin folded in the 
shape of a dabber, which will fill the 
etched lines, and prevent the new-laid 
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ground from entenng. Rub the ground 
on the hot corner, and with the dabber 
take the ground therefrom, and dab 
quickly over the other part until the 
whole surface is covered. All the pai*ts 
but those wanting more colour may be 
stopped out as before; the border wax 
must again be used. Next follow the 
same process with the acid. 

He-etching. — ^This is the most certain 
method of jfinishing the plate. The ground 
must be laid as in the first instance, but 
using a greater body, and with the dabber, 
Fig. 57 rubbing it well into the lines, 

taking care that 
no whiting re- 
mains m the 
etching marks ; 
for this process 
the plate should 
be merely washed 
with turpentine ; 
a slight extra warmth and good dabbing 
will render the ground acid proof. The 
smoking is here dispensed with. Set up 
the ground, and work at the plate as in 
the first instance. Now use No. 3 sharp 
point, and interline the parts that should 
be darker and where greater strength is 
wanted, crossing the lines, not at right 
angles, but lozenge - ways. The plate 
cleaned off as before directed, receiving a 
light oil rubbing with a little rotten-stone, 
and washed off with turpentine, may now 
be sent to the printer's, and a proof 
obtained. By repeating the re-etching 
the plate may be worked up to the colour 
of a line engraving. In some of the 
darker parts a graver or lozenge -tool 
may be used ; but it is rather dangerous 
in the hands of the uninitiated ; as it is 
apt to slip, and make deep lines where 
none are wanted. Re-biting will produce 
any extra colour that may be wanted 
with little more trouble and with greater 
safety. 

ExcHiNa. — Process avoiding Stop- 
ping-out. — ^For the first biting, ground 
and smoke the plate in the ordinary man- 
ner, then etch those parts only which are 
to be darkest, such as vigorous foreground 
in landscapes, and other deep work. Use 
no delicate lines at this stage ; japan 
the back of the plate and the spot where 



the hand-vice was placed ; use a photo- 
grapher's tray as an acid bath, in which 
immei*se the plate in nitric acid until the 
very black lines are bitten-in. Clean the 
plate, and take a proof. For the second 
biting, ground the plate again, and smoke 
it ; the first lines will still clearly show. 
Draw all the work of a medium dark- 
ness, with a sharper point than that used 
for the first biting-in. Place the plate 
in the acid bath, and let it remain until 
the lines are of a moderate depth. Re- 
move and clean the plate, and take a 
second proof. For the third biting, ground 
with transparent ground, and do not 
smoke it. Etch all the delicate work, 
keeping the lines close to each other, and 
using a sharper needle than before. This 
operation requires more care than the 
two previous ones, as the lines will not 
show very distinctly. This process is of 
great service for intricate work, in 
consequence of the ease it gives of intro- 
ducing pale lines amongst the darker 
work, and a delicate background beyond 
the vigorous lines of the subject ; whilst, 
by taking proofs after each biting, the 
progress of the work may be seen, and its 
correctness ensured. By covering the 
back and edges of the plate with japan 
varnish, the old and tedious process of 
banking up the sides with wax is avoided, 
and the plate may be plunged into the 
acid bath without any further risk or 
trouble. 

Etching. — General Instructions. — 
The following directions will relieve be- 
ginners from much trouble, and enable 
them to avoid many accidents to which 
engravers are liable ; — when using the 
acid, slightly grease that part of the 
hand likely to come in contact with it, 
as a preventive to its making stains, 
which are not easily eradicated. When 
your border wax has done its duty, have 
it well washed in cold water, then warmed 
before the fire, pulled out and pressed 
together again, as the more frequently 
that is done the more pliable the wax 
will be for future use. As your aqua- 
fortis will become reduced in strength 
by exposure to the air, it becomes neces- 
sary to add a portion of No. 3 bottle to 
that of No. 2, and a smaJl quantity of 
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Ko. 1 bottle to No. 3, No. 1 bottle con- 
taining the undilute add. When making 
a point to an etching needle, work the 
point ronnd, as, shonld there be any flat 
side to the point, it will bite the cop- 
per, and prevent the freedom of hand 
required to give spirit to the etching. 
The burnisher will soften down any part 
of the etching that appears harsh or 
crude, by gently passing it over the pai*ts 
to be reduced in colour. The shade must 
be between the plate and the light, in 
order to be able to see the marks of the 
burnisher ; fine charcoal and oil will re- 
move these marks, and the oil-rubber 
will clear away the charcoal marks. The 
charcoal can be obtained at a copper- 
smith's or plate-printer's. If a burnisher 
IS good at first, it never requires altera- 
tion. The scraper must be occasionally 
sharpened. 

Soft (Trouiuf.— Take half a ball of 
hard ground, mixed as described under 
the head Etching Ground; to that add 
a piece of mutton suet. Melt them well 
together, observing that the ingredients 
must be thoroughly incorporated ; then 
pour into cold water, and use it as before 
directed. 

Laying the Gromd. — ^The process is 
exactly the same as in laying the etching 
ground, with this difference, that the 
plate does not require so great a heat. 
Smoke the plate the same as in laying 
etching ground. The groxmd must be 
spread as thinly as possible, to cover the 
plate and bear smoking. The surface of 
the plate must be alike all over, and 
quite bright or shining. If any part but 
the edges appears sooty, it must be 
cleared off and the plate polished, as 
described for etching, and laid again. A 
good ground may be made at the first 
melting, but that can scarcely be ex- 
pected. It may be as well to test the 
quality of the mixture before laying a 
whole ground. To this end, heat a small 
portion of the plate ; lay on the ground ; 
smoke it; and let it get quite cold. 
Obtain some of the finest tissue paper, of 
Tery even texture. Place a piece of the 
paper on the patch of ground laid, and, 
with a fine-pointed H pencil, makO' a 
slight sketch ;— a bit of foliage, for in- 



stance; the paper should slightly stick 
to the plate; when carefully raised by 
the two bottom comers, the back of it 
should clearly show every line made on 
its surface, only darker. Should the 
sketch on the copper look as if it was 
dotted all over, the mixture of ground 
will do. Should the ground adhere to 
the paper, like marks with pen and ink, 
the ground must be melted, with an 
addition of hard ground ; and if even the 
softest marks of the pencil do not pull 
the ground from the plate, the ground 
must be remelted and remixed until it is 
fit for work. As the temperature has 
great effect on this ground, that which 
will answer for summer will not do for 
winter, so it may be as well to make 
two or three mixtures, and number them 
according to their several degrees of 
hardness. Having succeeded in mixing 
the ground, take a piece of tissue paper 
twice the size of the plate. Place the 
plate in the centre, and with a black-lead 
pencil draw a line all round it» Make 
the same mark on the other side; then 
lay the gi'ound as described. When cold, 
wipe the back and edges before taking off 
the hand-vice. This ground being very 
tender, care must be taken not to touch 
the fiice of the plate. 

Drawing. — ^The drawing is to be made 
upon the square marked on the paper. 
If it is intended to copy a subject, the 
same process as in transferring for the 
hard-ground etching is used ; only, in- 
stead of transferring the xed lines on to 
the plate, they must be made within the 
square marked on the paper. Take care 
that the tracing is reversed. If it is 
intended to draw on the plate without 
copy, lightly make the design on the 
square marked with fine-pointed red 
chalk. Should the subject be figures, 
everything must be drawn to the left 
hand, or reversed. Fold a silk handker- 
chief in four ; lay it fiat and smooth on 
the table; place on it the paper, with 
the chalk sketch downwards. Then, with 
great care, lay the plate, face down, 
exactly on the square mark of the paper ; 
fold over the back the sui*plu8 paper, 
and fix the sides with four thin spots of 
sealing wax near the corners; be sore 
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not to m^ve the plate on the silk. Take 
up the plate carefully, and place it for 
work. Use a hand-rest, as in etching, 
and a hard-pencil, H H, on the places 
you wish to be dark. In soft-ground 
engraving, the drawing must be finished 
the day it is commenced ; the mechanical 
part of the work may be delayed. When 
the drawing is finished, pull up the paper 
by the two bottom comers. Varnish the 
border down the same as in etching. The 
acid used must be much stronger; the 
border wax higher and broader in the 
spout, as you may perhaps have to pour 
o£r suddenly. 

Biting-in. — In biting-in, pour off the 
acid when the ground begins to break 
up ; that is, coming up in patches. During- 
the biting-in the soft camel-hair pencil 
may be used, but very tenderly. Wash 
well off with cold water, and place the 
plate to dry. For cleaning, see Etching, 
Should the plate require more finishing, 
have recourse to the hard ground without 
smoking. 

Aqua-tinta Engraving. — ^This was 
formerly resorted to where the object was 
to produce a plate, the impressions from 
which were to be coloured. It is recog- 
nized by its similarity to Indian ink* or 
sepia drawing ; for, in working the plate 
at press, black and brown inks are used 
mdifferently, as the artist or publisher 
may direct. Resin forms the ground in 
this method of engraving. 

Aqua-tint Ground, — Break some of the 
best white resin into pieces, and put into 
a bottle with spirits of wine, and shake 
occasionally until the resin is dissolved. 
The bottles must have corks, not glass 
stoppers. Have two other bottles ready ; 
mark the bottles 1, 2, 3. No. 1 is the 
bottle into which the resin Is placed. 
Pour a third of No. 1 into No. 2, and 
nearly fill it with spirits of wine. Pour 
mto No. 3 rather less of the mixture from 
Ko. 1, and nearly fill it with spirits of 
wine. These bottles must be occasionally 
shaken, and their contents allowed to 
settle well before use. The contents of 
the three bottles must be so mixed that 
they ai'e one under the other in strength, 
as the size of the grain to be laid on the 
plate depends on the quantity of resin 



each mixture contains. The more o1 
resin the larger the grain. The spirits 
should be entirely free from water. 

To Test the Spirits, — Place a small 
quantity of gunpowder in a silver spoon ; 
pour over it some of the spirit f light the 
spirit, and let it burn to the powder. If 
the powder takes fire and explodes, the 
spirit is good, and fit for use. Should it 
remain in the bottom of the spoon, black 
and wet, the spirit has been adulterated 
with water, and is not fit for the purpose. 

Trial of Aqua-tinta Ground, -^KnyB 
a tin trough about 2 inches wide, and 
rather longer than the plate, with a con- 
venient spout at one end ; the trough is 
to act as a receiver of the spirit when 
poured over the plate ; the spout to re- 
turn it to the bottle. 

Laying the Ground, — ^Polish the plate 
well, as before directed. Place it at a 
slight slope, the tin trough under the 
lower edge to receive the spare mixture. 
As a trftil of the ground, pour the liquid 
from each bottle, and make a small patch 
in different places at the bottom of the 
plate. When the liquid has run off into 
the tin trough, lay the plate flat, and 
with a piece of rag wipe the lower edge. 
Take a magnifying glass, and look at tlie 
grains deposited on the copper. Having 
poured the spirit from the trough to 
bottle No. 1, make choice of the grain 
most likely to suit the work ; if neither 
of the three should, mix the large grain 
and the small together until it does, 
letting the mixture settle well before it 
is used. Remove the trial spots ; polish 
the plate well, and place it as directed 
for trial with the side intended for the 
foreground next to the tin trough. Pour 
the mixture along the top of the plate, 
from one end to the other, until the 
whole of the surface is covered. As soon 
as the spirit has run into the tin, lay the 
plate flat ; the sooner it is laid flat the 
rounder will be the setting of the grain 
the longer the plate remains on the slope 
the more elongated the deposit of resin 
will become, which for some sort of work 
will answer better than round ; such as 
broken rock, waterfalls. In most cases 
it is advisable to make a very fine etching 
of the subject intended to be placed on 
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the plate prior to laying the aqaa-tinta 
ground;, in the end it will save time. 
The etching must be very light, other- 
wise the aqua-tinta ground will hang 
round the lines, and form a ray of light. 
Should the etching be strong, it will 
require to be filled up with wax, and 
polished off before laying the ground. 
Engravers send the plate to the printer's 
to have it filled up with ink, which is 
the best method. If obliged to use wax, 
heat the plate rather above what is re- 
quired for the etching ground, the surface 
wiped off, and polished with the soft 
part of the hand slightly rubbed with 
whiting. 

Stopping-out the Lights, — Place on the 
left side a small looking-glass in a leaning- 
forward position ; lay before it the draw- 
ing intended to be worked from, with 
the base or foreground towai*ds the bottom 
of the glass ; you will then see the sub- 
ject revei*sed in the glass. Go over the 
margin as directed in the head Etching. For 
this a camel-hair pencil and the same pot 
of varnish, with a b'ttle more lampblack 
added, and well worked together, should 
be used. Stop out all the white lights 
seen in the drawing. By the time this 
is don£ the varnish on the margin will 
be dry or set ; if not, the plate must 
remain until it is. Go over the margin 
again with the same varnish, and let 
that set hard. Place your border wax as 
before directed, making the spout rather 
larger, that you may be enabled to pour off 
the acid quickly if necessary. Use the 
same aquafortis as for etching, but the 
strength somewhat increased, as it must 
remain on the plate a much shorter time. 
Lay the plate an inch or so over the front 
of the table, with a piece of canvas 
underneath, having small wedges of wood 
ready to be used should the acid not float 
evenly. 

First Lights, — Pour on the acid rather 
quickly, running it from the bottle to 
the jug, then on to the plate; another 
jug, having been filled with cold water, 
should be kept ready for washing off. 
When the acid has entirely covered the 
plate, the surface should immediately 
assume a firosty appearance, but not come 
up in bladders. Little more than a 



minute may be enough fbr the acid to 
remain on the plate; pour it into the 
jug as quickly as you can without spilling 
it ; immediately wash off with cold water ; 
have a receiver for the wash-water, as it 
must be thrown away. 

Second Lights. — ^Di*y the surface of the 
plate, and, should any spots of moisture 
remain on the surface, carefully take 
them up with blotting paper. Now, with 
the same varnish, stop out all the second 
lights. To prevent injury to the border, 
place two blocks or old books under the 
ends of your rest. 

Third Lights. — When the second stop- 
ping-out is set, put the plate through the 
same process with the same acid. Again 
dry the plate, and stop out the third 
light parts; when set, apply the acid, 
but let it remain on rather longer; 
wash as before directed. As all the flat 
tints are now laid, it only requires the 
very dark ones. Aiscertain, with a mag 
nifying glass, if the spots of resin remain 
on the plate ; if so, it will bear biting 
again. Should the ground remain sound 
enough to stand another application of 
the nitre, you must prepare a mixture 
called touching stuff. 

Touching Stuff, — Burn a good-sized 
cork to ashes ; take some treacle and add 
as much ivoiy black as will make the 
mixture a dark colour by the addition of 
a small quantity of sheep's or ox gall ; it 
works almost as free as the varnish. Make 
the composition into a ball, a small quan- 
tity to be used with water when required* 
Again lay the plate for work. Paint 
over all pai*ts that are required to be very 
dark, such as projecting foliage, and aU 
sharp shadows, with the touching stuiS^ 
loading all the touches with as much of 
the mixture as can be placed on them. 
When the touching stuff is diy, mix some 
turpentine varnish, slightly coloured with 
lampblack, and with a larger brush go 
over the whole of the plate. When this 
last varnish is set, pour on some very 
weak acid and water ; the former wash- 
ings of the plate will do. With the 
soft camel-hair pencil used for the acid, 
work up the touching stuff until the 
whole comes off; then wash the plate 
clean with cold water, and again applj 
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the acid. For this hist biting the acid 
may remain on the plate as long as the 
ground will stand. This may be ascer- 
tained by clearing the plate with the 
camel-hair pencil, and using the magni-' 
fying glass. The plate must now be 
cleaned, and remove the border wax as 
before described. On this tint the oil- 
rubber should be very carefully used. 
The plate being quite clean, and placed 
under the shade, it will be found that 
the tints or bitings are rather sharper 
against each other than is required. The 
bunusher will remove this by rubbing 
the parts which are to be reduced in 
colour. The parts to be burnished should 
be slightly touched with the oil-rubber. 
The use of the burnisher requires some 
skill, which can only be acquired by 
practice. The scraper is useful for bring- 
ing out sharp lights, and modulating the 
darker parts. If the first ground is not 
satisfactory, the plate must be polished, 
and another ground laid. The second 
ground must contain more resin than the 
first ; bordering, biting, and stopping-out 
as before. The plate should be sent for 
proof before the second ground is laid. 
The proof will show where increase and 
where reduction of colour is required. 
The burnisher will reduce ; the increase 
can only be had by laying another ground. 

Ground to Etch on, — Mix a small quan- 
tity of turpentine varnish with turpen- 
tme slightly coloured with black, but 
only sufficiently so as to render the lines 
made by the needle perceptible. With 
this thin varnish, and a good-sized camel- 
hair brush, go over the plate lengthways ; 
when that is set, repeat the coating cross- 
ways ; let it set, and lay it by for a night 
if convenient. The etching finished, border 
and bite as before directed, but with 
stronger acid. 

Aqua-tint ENGRAviNa. — General 
Instructions. — Great care must be 
taken while laying the ground that there 
is not much dust floating in the air; 
for, should the slightest particle of 
flock lodge on the plate whilst wet, it 
will cause what is called an accident. 
Wherever the speck falls the resm will 
oorrode around it, forming a white spot 
on the ground where the acid has been 



applied. These accideiits are of littie 
consequence, unless they should happen 
on the sky. To do away with these 
light places, the chalk tool, or dotter, 
must be used ; this is simply a bent 
graver. From pouring the grouiul mixture 
backwards and forwards, it is likely to 
become foul; it should then be pused 
through a double piece of clean muslin, 
and put away in a bottle to settle. The 
burnisher acts as principal in forming a 
good sky and background. As the action 
of the acid will leave all the tints with 
a sharp edge, they must be softened down 
with the bui*nisher. Every fresh aqua* 
tinta ground laid should be increased in 
the size of the grain, or the ground will 
become murky. To enrich and darken 
the foreground and foliage, etching over 
the parts with the etching ground above 
described is much the easiest method. 

Resm-ground Engraving, — ^This is well 
adapted to ornamental work, as great 
depth of colour can be obtained. The 
process is extremely simple. The best 
white resin should be reduced to powder 
by pestle and mortar, then placed in fine 
doubled flannel, and tied up in a bsg. 
The plate must be heated as in layiug 
etching ground, and the resin then pow* 
dered on the surface ; lay the plate on a 
table, so as to leave both hands free. 
Take the bag of resin in the right hand, 
and strike it against the left, the bag 
must be held some distance from the 
plate, which will force the powdered 
resin to escape from the flannel bag, and, 
falling on the hot plate, will there fix 
itself in small spots, something similar to 
the aqua-tint deposit, but much more 
enduring. This produces very imperfect 
results and causes dry ground engravings 
to be looked on with disfavour. The 
stopping-out process is the same as in 
the aqua-tint. By repeating the process 
with the flannel bag, a |K)sitive black 
ground may be procui*ed, as dark and 
more enduring than a mezzo-tinto ground, 
and it may be scraped on much in the 
same way. 

Hamerton's Brush Process. — This 
process consists in the employment of a 
pigment which is strongly attacked by 
acid. Clean the plate thoroughly wita 



WORKSHOP RBOKIPTS. 



165 



whiting and turpentine. Remove the 
whiting by rubbing the plate with bread ; 
after removing which do not allow the 
hands to touch the plate. Crush a soft 
pastel into fine powder; mix with a 
strong solution of white sugar. Add a 
solution of ox-gall, about equal in quan- 
tity to half the sugar solution. The 
pigment must be so mixed as to work 
rather freely, and draw a thin line with 
ease and precision. With a small, fine- 
pointed sable-hair brush, make the draw- 
ing on the plate, depending mainly upon 
lines, as with a pen ; when this is com- 
pleted, be careful not to let anything 
touch the plate, as the pigment dries 
slowly. Dissolve some ordinary etching 
ground in ether ; hold the plate with a 
pneumatic holder, and pour the solution 
upon the plate till it makes a pool 
reaching the sides of the plate ; move the 
plate gently from side to side, then pour 
the superfluous solution back into the 
bottle. Heat the plate gently over a 
spirit lamp, holding it about 12 inches 
above the flame, and taking care to 
evaporate the ether gi-adually, and not 
to allow it to catch fire. The ground will 
become transparent. Place the plate in 
a bath consisting of hydrochloric acid, 
100 grammes; chlorate of potash, 20 
grammes; water, 880 grammes. The 
hydrochloric acid used should not be of a 
deep yellow coloui* ; should not give off 
fumes, and, when mixed with water, 
should have but a slight odour. Leave 
the plate in this bath a quarter of an 
hour, then brush the surface of the plate 
very gently with a feather. This will 
remove the pigment and the ether varnish 
over it, leaving the lines exposed to the 
acid. The copper between them will be 
perfectly protected. Leave the plate in the 
bath until bitten-in to the required depth, 
•topping-out when necessary. The finer 
poi*tions of the work may either be 
finished with the dry point, or in point 
etching ; in the latter case using a trans- 
parent ground. If any erasing is neces- 
sary, it must be done with a scraper. If 
the pigment does not take on the plate, 
the copper may be slightly roughened by 
ft snort immersion in a weak nitric bath. 
Let the ether ground remain a night on 



the copper before heating it, which must 
be very carefully done. 

Hamerton*8 Negative Process. — 
This process avoids stopping-out alto- 
gether, and the progress of the work may 
be judged of with tolerable certainty. 
The ground is a solution of beeswax in 
turpentine. Decant the solution till no 
sediment remains ; it should be perfectly 
fluid, and of a bright yellow colour. 
Add about one-sixth of its volume of 
japan varnish ; this quantity will vary 
slightly according to the heat of the 
weather. If there is too much japan, 
the ground will be hard and brittle ; if 
there is too little, it will not be strong 
enough to take smoke with safety. Clean 
the plate with engravers' emery paper, 
and place it in a bath of hydrochloric acid, 
100 grammes; chlorate of potash, 20 
grammes ; water, 880 grammes. When 
the plate darkens all over, it is a sign 
that there is no grease on it, and it is 
then ready to receive the ground. Pour 
on the ground as photographers pour 
collodion, and let it dry for 12 hours; 
apply a second coat of ground in the same 
manner, and smoke the plate immediately 
without waiting for it to dry. The ground 
should then be even and smooth, and 
ought to be used a few days after it is 
laid, as it hardens in time. If in haste 
to use the plate, the first coat of ground 
may be dried over a spirit lamp until it 
becomes transparent ; cool the plate, and 
proceed as before described. The use of 
the two coats of ground is to prevent 
the smoke penetrating to the plate, and 
causing the ground to become detached 
in the acid bath. Should the ground be 
too hard, increase the proportion of the 
wax solution. Di*aw all the dark parts 
first ; plunge the plate into a bath of 
nitric acid for half the time necessary 
to complete the biting. In temperate 
weather this would be half an hour ; 
the first biting would, therefore, take 
about 15 minutes. Remove the plate, 
dry on blotting paper, draw the next 
darkest lines where required, and replace 
the plate in the bath for a quarter of the 
total time. This process is repeated, and 
the plate, with the paler work, is re 
pla««l in the ba,tb, fox Q'^%-«i56a^^ ^^ 
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total time. The palest work of all is 
last drawn, and the plate is plunged into 
the bath for an eighth of the total time. 
Thus the plate will haye had the darkest 
lines in acid the whole time required, the 
darker lines half the time, the pale lines 
a quarter, and the palest lines one-eighth 
of the times, as each biting-in has the 
advan^ge of those which preceded it. 
Finish with the dry point where required. 
Hambbton's PosmYB Process. — By 
this process the work is distinctly seen 
during operation; black on a whitp or 
■Ufered ground, without any deceptire 
glitter, and exactly as it is to be seen in 
the print. Clean the copper plate, and 
rub it with a clean rag and a little of 
Levi's creme dTargenty cyanide of silyer. 
Remove the superfluous cream with a 
clean rag, and the plate will be properly 
silvered. If the cream is too thick, add 
a little spirits of wine. If it is wished 
to make the silver of a dead white, 
slightly roughen the surface of the copper 
be&re silvering with fine eraery paper, 
rubbed from right to left, or from left to 
right, of the way it is intended to work 
the plate. Use a white ground, made by 
dissolving white wax in ether — a satu- 
rated solution. Let it settle a few days ; 
the clear part only is required, the milky 
portion at the bottom, being undissolved 
particles, are probably insoluble and use- 
less. To apply this ground, hold the plate 
undei*neath with a pneumatic holder; pour 
the solution on the silvered side ; move 
the plate gently but firmly from side to 
side, so that the solution may run to and 
fro ; then pour all the superfluous ground 
back into the bottle. In finishing, move 
the plate more rapidly. Let the ground 
dry for 3 days. Apply a second coat 
m the same manner, and let it dry for 
4 days in a quiet room, where it will 
not catch any dust. If the plate is dried 
by the heat of a spirit lamp, the ground 
will be transparent, but not of the dead 
white colour which is desirable. Paint 
the back and edges of the plate with 
japan varnish to protect them in the 
bath, which must be composed as fol- 
lows ; — Chlorate of potash, 20 grammes ; 
purs hjrdrochloric acid, 100 grammes; 
water, 880 grammes ; or the same pro- 



portions in English weights. Warm the 
water, dissolve tiie chlorate of potash in 
it, then add the acid. Sketch the subject 
with some pale but decided water colour, 
red or yellow for example, using the 
point of a small camel-hair brush. This 
will remain visible whilst the plate is 
being etched, which must be done whilst 
it is in the bath; the acid will, ot 
course, attack the needle, but this action 
keeps the needles sharp, and they are not 
costly tools. The bath should be formed 
in an oblong square piece of light wood, 
about 1} inch thick, and larger than 
the well, which must be a square hole, 
a little larger than the plate, and 
about an inch deep. Cover the board 
and well with about six coats of japan, 
which protects the wood from the action 
of the acid, and the dark colour makes 
the plate look whiter from the contrast. 
A thin piece of wood, stained black, must 
be used as a hand-rest. Before using a 
new bath or well dissolve a small piece 
each of copper and of zinc in it with 
acid. Lay the plate in the desired posi« 
tion, and fix it by pressing small pieces 
of modelling wax at the corners against 
the plate and the board. Etch with an 
ordinary strong sewing needle inserted 
in a holder. It must be sharp enough to 
scratch well through the silver, otherwise 
the line will not blacken at once. The 
wax ground permits the lines to enlarge 
slowly ; thus there is a constant grada- 
tion in thickness from the first to the 
last lines; as the time of exposure 
diminishes, this property must be care- 
fully attended to. Thus, if the subject 
requires only about 2 hours' work in 
etching, this must be spread over 5 
hours' exposure in the bath, which is the 
time necesbary to produce the darkest 
lines; other work can be carried on 
simultaneously, but this process cannot 
be hurried. If, however, the subject is 
elaborate, and requires more etching 
than can be finished in 5 hours, select 
for the first sitting various parts over 
the whole plate ; clean and re-ground the 
plate ; at the second sitting add work to 
that previously done, and so on until the 
plate is finished, so arranging the times 
as to Nvoxk always at the same period of 
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the operation on tones intended to be of 
the same depth. Phis process is acquired 
with a little practice. If necessary to 
efface, it may be done in the usual 
manner with scraper and charcoal ; 
always re-silver before retouching, if 
retouching is required. For cleaning 
the plates turpentine is usually em- 
ployed, but schbt-oil or petroleum are 
better cleansers, and remove the japan 
vai*nish very rapidly, whereas turpentine 
dissolves it slowly. 

ETCHiNa FBOM NATURE. — Etching is 
the only kind of engraving which can 
conveniently be done directly from nature. 
The choice of subjects is the most im- 
portant point, as, although etching is 
admirably adapted for trees and vegeta- 
tion in all its forms, and for picturesque 
buildings and ammals, it is not so well 
soited for the representation of figures, 
or for other subjects, which require deli- 
cate gradations of tones. For anything 
that can be expressed by lines, etching is 
very successful, but it is not easy of 
application to tones. In working from 
nature, the shading, in addition to giving 
the light and dark tints, should also be 
used to indicate the form and texture of 
the surface, the lines being drawn in a 
direction to indicate form as well as 
tint. Several plates, ready grounded, 
may be carried in a small grooved box 
to keep them apart ; if only one plate 
is intended to be used, it can be carried 
between i»wo light boards, but must not 
be allowed to touch them. This can be 
avoided by fixing small pieces of model- 
ling wax at the comers of the plate. If 
intended to be etched on Hamerton's 
positive process, the drawing board, with 
the well in it, must be taken, and the ne- 
cessary hydrochloric acid and chlorate of 
potash in two stoppered bottles. These 
can be mixed with water when required. 
Dry point Is frequently used in the 
finishing of etched plates. The dry point 
is an ordinary steel etching needle, sharp- 
ened in a peculiar manner with a sharp 
rounded cutting edge, and used without 
either etching ground or acid bath. By 
using this tool on the bare copper, a burr 
is raised, which catches the ink, and in 
printing gives the deiired effect of a line 



with a delicate gpradation. The more per- 
pendicular the needle is held the less burr 
there will be raised; by inclining the 
hand to the right the burr will be in- 
creased, if the pressure on the tool re- 
mains the same. Practice enables an 
etcher to regulate the pressure on the 
tool ; but if the pressure used has raised 
too strong a burr, it can be partially or 
entirely removed by using a sharp scraper 
worked at rignt angles to the line. If it 
is desired to see the progress of the work 
rub a mixture of tallow and lampblack 
over the plate; remove what is super- 
fluous with a soft i*ag ; the effect of the 
etching can then be fairly judged of. Dry 
point etching can now be made to give a 
large number of impressions, by having 
the plate protected with a coating of 
steel applied by galvanism. To efface 
faulty work use sand-papera of several 
degrees of coarseness ; the coarsest first, 
then the scraper ; finally, rub over with 
willow charcoal and olive oil. This leaves 
the plate fit to be etched upon ; if, how- 
ever, it should be hollowed out by this 
process, mark the spot on the back of the 
plate by means of callipers. Lay the face 
of the plate on a block of polished steel, 
and give it two or three blows on the 
back with a rounded hammer. The en- 
gravers* copper plaoers will do this work 
with more precision and skill than can 
easily be acquired by ordinary etchers. 
A passage that has been over-bitten may 
be easily reduced by being rubbed with 
willow charcoal and olive oil, which 
merely reduces the copper without in- 
juring the lines, except the very pale 
one ; these must bo etched over again. 
It is better to have the plate over-bitten 
than not enough, as the former is more 
easily remedied than the latter. 

Stippling is also executed on the etch- 
ing ground by dots instead of lines made 
with the etching needle, which, according 
to the intensity of the shadow to be x«- 
presented, are made thicker and closer 
The work is then bit-in. 

Etching on Steel is executed much in 
the same way as in the process on copper. 
The plate is bedded on common glaziers' 
putty, and a ground of Brunswick black, 
or wax, is laid in the usual way.^ throng 
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which the needle scratches. It is then 
bitten-in in the way aboye described. 

Etching on Cast Iron. — Use a solution 
of common salt and sulphate of copper for 
the biting-in. 

Etching on Steel or Iron, — ^Take sul- 
phate of copper, sulphate of alum, and 
muriate of soda, of each 2 drachms, and 
strong acetic acid 1} oz., mixed together. 
First smear the part intended to be 
etched with yellow soap, and write with 
a quill pen without a split; 

ETCHiNa Glass. — Glass is etched by 
hydrofluoric acid gas, or by liquid hydro- 
fluoric acid. The acid for this purpose 
IS obtained by treatmg fluoride of calcium, 
Derbyshire spar, with sulphuric acid, in 
a leaden vessel, as we shall presently 
describe. The gaseous hydrofluoric acid 
has the property of producing a surface 
which represents ground glass in its ap- 
pearance; but the liquid acid produces 
just the contrary effect, and dissolves 
away the glass, leaving the surface 
polished and clear Etching glass, there- 
fore, consists of two operations ;— etch- 
ing by the gas, and producing a dull 
opaque surface, and etching by the liquid, 
and producing a surface which is bright 
and clear. 1. Gaseous hydrofluoric acid is 
the product of the action of sulphuric 
acid and fluoride of calcium. Take 
powdered fluoride of calcium, 2 parts; 
sulphuric acid, 3 parts. The powdered 
fluoride is placed in a leaden dish or 
shallow box, the sulphuric acid poured 
upon it. By means of a stick, the acid 
IS made into a paste with the powdered 
fluoride ; the mixture only requires to 
be warmed to evolve considei'able fumes 
of gaseous hydrofluoric acid. These fumes 
ai*e disagreeable ; the experiment should, 
therefore, be conducted in the open air or 
under a chimney. The glass plate to be 
etched is covered with wax, by gently 
warming the glass sufficient to melt wax, 
and rubbing it with a piece of white 
wax until it is covered by a thin layer ; 
it is then allowed to cool, and the waxed 
surface is etched with a graver. The 
sheet of glass thus prepared is used as a 
cover for the leaden vessel containing the 
materials, with the waxed side presented 

the escaping fumes. These fUmes will | 



attack the glass where the wax has been 
removed only, and produce the dull ap- 
pearance desired. The entire surface of 
the glass can be rendered ground in 
its appearance by exposing it to the 
fumes of the acid gas in its ordinary con- 
dition, unprotected by the wax. The 
production of the gas is accelerated by 
the warmth of a hob or of a spirit lamp 
applied to the bottom of the leaden vessel 
for a few moments. 2. To obtain the 
liquid acid, place the mixture named 
above in a leaden retort, and conduct the 
gas from the retort into a leaden bottle 
containing some water, so lonz as the 
water absorbs the fiimes. The water 
becomes thus highly charged with hydro- 
fluoric acid, and this liquid is to be used 
in the second process. The glass plates 
are to be prepared as before, with the 
addition of a small wall of wax or putty, 
which is to be formed round its edges ; 
the liquid acid is poured upon the etched 
waxed surface, and allowed to remain 
until a sufficient depth of etching is 
produced. 3. To produce a colourless 
pattern on a coloui*ed glass ground, yon 
proceed as for etching an ordinary pane 
of glass, but the operation is conducted 
upon the surface of flashed glass; that 
is, glass which is simply covered on one 
of its sides with a colour, and which 
is not stained throughout. This flashed 
glass is a cheap imitation of stained glass ; 
the thin coating of coloured material is 
soon dissolved by the acid, bo as to leave 
a transparent or ground-glass pattern on 
a coloured glass ground, according as the 
process is conducted by means of gaseous 
or liquid hydrofluoric acid. The acid 
must be carefully handled, as it attacks 
the skin and produces stubborn sores, 
which are not easily healed, and it must 
be kept in india-rubber bottles, as it will 
dissolve glass. 

Engraving on Copper is per- 
formed by cutting lines representing the 
subject on a copper plate by means of a 
steel instrument, called a graver, or bur- 
in, ending in an unequal-sided pyramidal 
point. Besides the graver, the other 
instruments used in the process are a 
scraper, a burnisher, as oil-stone, and a 
cushion for supporting the (Uteu In 
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cutting the lines on the copper, the 
graver is pushed forward in the direction 
required, being held at a small inclination 
to the plane of the copper. The use of 
the burnisher is to soften down the lines 
that are cut too deeply, and for burnish- 
ing out scratches in the copper; it is 
about 3 inches long. The scraper, like 
the burnisher, is of steel, with three 
sharp edges to it ; it is about 6 inches 
long, tapering towards the end. Its use 
is to scrape off the burr raised by the 
action of the graver. To show the ap- 
pearance of the work during its progress, 
and to polish off the burr, engravers use 
a roll of woollen, or felt, called a rubber, 
which is used with a little olive-oil. 
The cushion, which is a leather bag about 
9 inches diameter filled with sand, for 
laying the plate upon, is now rarely 
used except by writing engravers. For 
architectural subjects, or for skies, where 
a series of parallel lines are wanted, a 
ruling machine is used, which is ex- 
ceedingly accurate. This is made to 
act on an etching ground by a point 
or knife connected with the apparatus, 
and bit-in with aquafortis in the ordinary 
way. 

GOPPEB Plate. — ^The plate must be 
perfectly polished, very level, and free 
from any imperfection ; to this must be 
transferred an exact copy of the outlines 
of the drawing. To do this the plate is 
uniformly heated in an oven or otherwise 
till it is sufficiently hot to melt white 
wax, a piece of which is then rubbed over 
it and allowed to spread, so as to form a 
thin coat over the whole surface, after 
which it is left in a horizontal position 
till the wax and plate are cold. A tracing 
having been taken of the original design 
with a black-lead pencil on a piece of 
thin tracing paper, it is spread over the 
face of the prepared plate, with the lead 
lines downwards, and, being secured from 
slipping, a strong pressure is applied, by 
which operation the lead lines are nearly 
removed from the paper, being transferred 
to the white wax on the plate. The 
pencil marks on the wax are now traced 
with a fine steel point, so as just to touch 
the copper; the wax is then melted off, 
aod a perfect outline will be found on 



the copper, on which the engraver pro- 
ceeds to execute his work. 

Exieraving on Silver or Gold. 
— 1. The engraving is first exposed to 
the vapour of iodine, which deposits upon 
the black parts only. The iodized en- 
graving is then applied, with slight pres- 
sure, to a plate of silver, or silvered 
copper, polished in the same manner as 
daguerreotype plates. The black parts 
of the engraving which have taken up 
the iodine part with it to the silver, 
which is convei*ted into an iodide at those 
parts opposite to the black parts of the 
design. The plate is then put in com- 
munication with the negative pole of a 
small battery, and immersed in a satu- 
rated solution of sulphate of copper, oon- 
nected with the positive pole by means 
of a rod of platinum. Copper will be 
deposited on the non-iodized parts, cor- 
responding to the white parts of the 
engraving, of which a perfect representa- 
tion will thus be obtained ; the copper 
representing the white parts, and the 
iodized silver the black parts. The plate 
must be allowed to remain in the bath 
for only a very short time, for, if left 
too long, the whole plate would become 
covered with copper. The plate, after 
having received the deposit of copper, 
must be carefully washed, and afterwards 
immersed in a solution of hyposulphite 
of soda to dissolve the iodide of silver, 
which represents the black parts ; it is 
then well washed in distilled water, and 
dried. 2. Heat a silver plate, previously 
coated with copper, to a temperature 
sufficient to oxidize the surface on the 
copper, which successively assumes dif- 
ferent tints, the heating being stopped 
when a dark-brown colour is obtained. 
It is then allowed to cool, and the 
exposed silver is amalgamated — ^the plate 
being slightly heated, to facilitate the 
operation. As the mercury will not com* 
bine with the oxide of copper, a design 
is produced, of which the amalgamated 
pai*ts represent the black, and the parts 
of the plate covered with oxide of copper 
represent the white parts. The amalga- 
mation being complete, the plate is to be 
covered with three or four thicknesses r' 
gold leaf^ ami t»\ift rnvt^^ox^ N& ^s^^^fsc 
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DY b9aty the gold only adhering to the 
black parts. The superfluous gold must 
then be cleared off with the scratchy 
brush ; after which the oxide of copper 
is dissolved by a solution of nitrate of 
silver ; and the silver and copper under- 
neath are attacked with dilute nitric acid. 
Those parts of the design which are pro- 
tected by the gold, not being attacked, 
correspond to the black parts of the 
plate ; the other parts, corresponding to 
the white pai*ts of the engraving, may be 
sunk to any required depth. When this 
operation is completed the plate is finished, 
and may be printed ^m in the ordinary 
method of printing from woodcuts. 

Line Eng^raving on Oold. — 
To obtain from the same prints plates 
with sunk lines, similar to the ordinary 
engraved copper-plates, a plate of copper, 
covered with gold, is operated upon. On 
inmiersion in the sulphate of copper solu- 
tion, the parts corresponding to the white 
parts of the engraving will become cohered 
with copper. The iodine, or compound 
of iodine, formed, is then to be removed 
by the hyposulphite; the layer of de- 
posited copper is oxidized, and the gold 
amalgamated, which may be removed by 
means of nitric acid, the oxide of copper 
being dissolved at the same time. In 
this instance the original surface of the 
plate corresponds to the white parts of 
the print, and the sunk, or engraved, por- 
tions to the black parts, as in ordinary 
copper-plate engravings. 

Electro-metallurgy. — The first 
and most, important operation in all 
branches of the electro-deposition of one 
metal upon another, is to effect a thorough 
and chemical cleansing of the surface of 
the metal upon which the coating is to 
be deposited. 

Cleansino Copper and its Alloys. 
—This is done in six operations. 1. 
Cleansing by fire, or by alkalies. 2. 
Dipping. 3. Dipping in old aquafortis. 

4. Dipping in new aquafortis and soot. 

5. Dipping in compound acids for a 
bright or dead lustre. 6. Dipping in 
nitrate of binoxide of mercury. 

Cleansing by Ftre, or by Alkalies, — 
This is to remove any foreign substances, 
upeciallf those of a fatty nature, which 



are destroyed by heating the pieces in 
every direction over a gentle fire of char- 
coal, breeze, or spent tan. A mufHe fur- 
nace, heated up to a dull red heat, is 
preferred ; but small articles may be 
cleansed in a hot revolving cylinder. This 
operation is not adapted to very delicate 
articles, or for table-forks and spoons, 
which must keep their toughness, or to 
those pieces m which the dififerent parts 
are united by soft solders. Boil such 
articles in a solution of potash or soda, 
which rendera the fatty substances so- 
luble in water. This is done in a cast-iron 
kettle, provided with a cover, where 
there is a boiling concentrated solution 
of carbonate of potash, or soda, or of 
American potash. The caustic potash or 
soda must be dissolved in ten times its 
weight of water. This solution lasts a 
long time ; when it has lost part of its 
power, it may be revived by a few frag- 
ments of caustic alkali. At the boiling 
point it will cleanse copper in a few 
seconds. If the articles to be scoured 
are joined with tin solder, they must not 
be allowed to remain too long in the 
caustic liquor, which would dissolve the 
solder and blacken the copper. 

Dipping, — ^The pieces are then dipped 
in a mixture of from 5 to 20 parts in 
weight of sulphuric acid at 66° Baume 
for 100 parts of water. Most of the 
pieces to be cleansed may be dipped hot 
in this mixture ; but certain alloys, in 
which tin, zinc, or antimony predominate, 
such as cast bronze, must not be so treated, 
as the sudden cooling will occasion cracks 
and flaws. Copper articles may remain 
any length of time in the dipping bath ; 
they should not be removed before the 
black coat of binoxide of copper, caused 
by the heating, is entirely dissolved. The 
remaining coat of red protoxide of copper 
is unacted upon by the sulphuric acid. 
Articles having parts made of iron or 
zinc must not be submitted to the action 
of dilute sulphuric acid, or they will be 
entirely dissolved; therefore avoid the 
use of implements or wires of iron, zinc, 
or steel. A dipping bath which contains 
copper in solution f^*om previous opera- 
tions will not suit for articles which may 
contain iron, tin, tin solder, antimony. 
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bismuth, or lead. In such a case, use a 
newly-made dipping bath and a small 
proportion of acid. Ai*ticles which 
hare been cleansed by alkalies must be 
washed before being put into the dipping 
bath, or pickle. Thoroughly and rapidly 
rinsing in fresh water all the articles, 
before and after each of the following 
operations, must be strictly attended to. 
The various manipulations which com- 
plete the cleansing succeed each other 
without interruption; and the articles 
must be stirred as well as possible 
in the acid baths, and in the rinsing 
water. After dipping and rinsing, the 
various pieces are fixed to a brass wire, 
or hooked upon brass or copper hooks. 
Small articles of jewellery are suspended 
to a stout copper wire. These hooks are 
better if made of pure copper than of 
brass, and it is still better to use glass 
hooks, which are cheap and are not cor- 
roded by the acids. Such nooks or sup- 
ports can be made by bending glass rods, 
by the heat of a charcoal fire, or of a gas 
burner, to the desired shape. Those ob- 
jects which cannot be suspended or at- 
tached to hooks, are put into perforated 
ladles of porcelain or stoneware. It is 
less economical, but sometimes absolutely 
necessary, to use baskets of brass or copper 
wire cloth. Those who frequently have 
to cleanse. very small articles will find it 
advantageous to employ a basket of pla- 
tinum wire cloth, which, although ex- 
pensive in the first cost, will be found 
cheaper in the end, as it is almost inde- 
structible. 

Dipping in old Aquafortis.^^Jf there 
is any aquafortis, nitric add, already 
weakened by preceding dippings, plunge 
into it the articles which have passed 
through the sulphuric acid pickle bath, 
and have been rinsed. Thev may remain 
there until the red coat or protoxide of 
copper has entirely disappeared, leaving, 
after rinsing* a uniform metallic lustre. 
The dipping in old aquafortis, though not 
absolutely necessary, is recommended for 
two reasons; it economizes the cost of 
fresh acids; and, as its action is slow, it 
prevents the too rapid corrosion of the 
cleansed copper dnxing the time of the 
solution of the protoxide. 



Dipping in Aquafortis and Soot — 
After rinsing in fresh water, the articles 
are well shaken and drained, and then 
plunged into a bath composed of nitric 
acid at 86° Baum^ 100 parts ; common 
salt, 1 part ; calcined soot, 1 part. This 
mixture attacks the metal with the 
greatest energy, and the pieces should 
therefore not remain in it more than a 
few seconds. The volume of acid should 
be about 80 times that of the articles to 
be cleaned, in order to prevent too great 
an elevation of temperature due to the 
chemical reaction, which would result in 
the rapid weakening of the acid. Afler 
this bath, and i*apid rinsing, in order to 
prevent the production of nitrous vapours 
the pieces present a fine red lustre, gold 
yellow or greenish yellow, according to 
the alloy employed, and such as to make 
one believe that they are entirely cleansed 
of foreign matter ; yet if the pieces in 
this state are plunged into a gilding or 
silvering bath, they become entirely black, 
and without any metallic lustre. If the 
pieces are put aside without rinsing, thei*e 
rises on their surface a green froth and 
nitrous vapour, which indicate the decom- 
position of the acid with which they are 
contaminated. When the vapours have 
disappeared, the pieces, even after wash- 
ing, remain of a dull black, on account of 
the formation of a basic copper salt which 
IS not soluble in water. This last mode 
of operating, called blacking by aqua- 
fortis, is preferred by a few gildew, var- 
nishers, and colour fixers, who find it 
economical to allow the production of 
nitrous vapours while the pieces are 
draining on top of the vessel which con** 
tains the acids. Any subsequent opera- 
tion is to be prefaced by a rinsing in fresh 
water. When small objects, such as pins, 
caps, or eyelets, are to be dipped, they are 
put into a stoneware pot, with a small 
quantity of aquafortis, and then rapidly 
shaken and stirred. In this case the 
acid is entirely used up with the produc- 
tion of abundant vapours, and the objects 
remain blackened, and ready for a further 
cleansing. Care must be taken in the 
choice of aquafortis. Three kinds 
nitnc acid at 86^ are to be found ii 
trade v~Oiv^V^^xi<^^NX^ \t\o^A^vi 
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U straw yellow, and another which is 
of a more or less dark-red colour. The 
white acid, without nitrous gas, does not 
cleanse well, especially when freshly 
used. The red acii acts too powerfully 
and pits the copper. The straw-yellow 
acid is preferred to the others. Nitric 
acid at 40° is too energetic and costly ; 
however, certain operators who have 
io cleanse large quantities of copper 
wares prefer it on account of the rapidity 
of the operation. The acid is spent when 
its action on copper goods becomes too 
slow, and when the objects removed from 
the bath are covered with a kind of 
bluish-white film. Such acid is preserved 
for the preceding operation, namely, dip- 
ping in old aquafortis ; or for dipping in 
the whitening bath. Very good aqua^ 
fortis may cleanse imperfectly when the 
temperature is too low or too high. This 
accounts for the difficulty of cleansing in 
frosty weather, or during the great heat 
of summer. 

Aquafortis for Bright Lustre, — ^There 
is an excellent way of obtaining a bright 
lustre for any pieces, the surfaces of 
which have been dulled or slightly pitted 
by a defective cleansing, or by their pas- 
sage through the acids for removing gold 
or silver. Place them for a few minutes 
io a bath composed of old aquafortis, 
nearly spent, 1 part ; hydrochloric acid, 
6 parts; water, 2 parts. The pieces, 
when removed from the bath, are entirely 
black, and must be thoroughly rinsed in 
water to remove the kind of black mud 
which covers them. They are then 
cleansed and dipped again. This bath 
will be found useful by electro-gilders. 
It is also convenient for removing the 
sand adhering to the castings of copper 
alloys. Large pieces may remain in the 
bath for 20 or 30 minutes, as this mix- 
ture acts very slowly on copper and its 
alloys. 

Dipping in Compound Acids for a 
Bright Lustre, — ^These acids are of two 
kinds, according to the object in view. 
If the pieces are to have a bright lustre, 
they are stirred for 1 or 2 seconds in a 
liquid, prepared the day before, and cold, 
made of nitric acid at 36°, 100 pai*ts ; 
ni}phnrio acjd at 66% 100 pttrts; com- 



mon salt, 1 part. In preparing this 
bath, nitric acid is first put into th« 
vessel, and then sulphuric acid, which is 
much denser, and would not mix readily 
if it were put in first. At the time of 
mixing, especially when the salt is added, 
considerable heat and a quantity of acid 
and injurious fumes are produced, so that 
it is prudent to operate in the open air, 
or under a good chimney-hood with a 
movable glass sash. As these acids must 
be employed cold, it is necessary to pre- 
pare them in advance. Copper articles, 
afler this dipping, are lighter coloured 
and much brighter than after the passage 
through aquafortis. They may then be 
considered as completely cleansed, and 
must be immediately rinsed in plenty of 
clean water. The above acids are too 
energetic for small articles, such as pins 
or hooks, which are generally cleansed 
in stoneware colanders. As the number 
of small articles stop up the perforations, 
the acid cannot run out so quickly as 
desired, and begins to heat and, give off 
fumes, and the pieces blacken before they 
can be rinsed. Therefore, for small pieces, 
add to the above mixture one-eighth of 
its volume of water. Place the articles in a 
stoneware pot ; stir rapidly with a small 
quantity of bitters, as the last mixture 
is termed, and then the whole is plunged 
into a quantity of fresh water as soon as 
the acid has sufficiently acted. This 
method is not economical, as the acid is 
lost ; but the dipping liquors do not be- 
come heated. 

Whitening Bath consists of old aqua- 
fortis, sulphuric acid, common salt, and 
uncalcined soot. Pour into a large stone- 
ware vessel a certain quantity of old 
aquafortis from previous dippings, and 
then add twice the volume of sulphuric 
acid at 66°. The mixture is allowed to 
cool off until the next day. The nitrate 
of copper of the old aquafortis becomes 
converted into sulphate of copper, which, 
by cooling, crystallizes against the sides 
of the vessel. Decant the liquid portion 
into another vessel, and then add 2 or 
3 per cent, of common salt, and as 
much of calcined soot. This mixture is 
much less energetic than the compound 
acids for a bright lustre* and often re- 
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places them advantageously. The crys- 
tallized sulphate of copper is collected 
and soM. This bath is strengthened, 
when necessary, by the addition of 
stronger aquafortis and oil of ritriol. To 
replace the portion used up during the 
day, equal quantities of old aquafortis 
and oil of vitriol are added at the end of 
the day. The next morning the liquors 
are decanted, and the sulphate of copper 
is gathered. Soot and common salt in 
sufficient proportions are then added. 
In this manner a perpetual and cheap 
whitening bath is prepared. 

Compound Adds for a Dead Lustre,-^- 
If it is desired to give the objects a dead 
lustre, they are, after dipping in aqua- 
fortis and nnsing, plunged into a bath, 
prepared previously, composed of nitric 
acid at 36°, 200 parts ; sulphuric acid at 
66°, 100 parts ; common salt, 1 part ; 
sulphate of zinc, 1 to 5 parts. Copper 
articles may remain from 5 to 20 minutes 
in the cold bath, and the dead lustre will 
be the more appai'ent, the longer the 
immersion has been. From this bath, 
after a long rinsing, the objects have an 
earthy appearance. This dulness is re- 
moved by a rapid passage of the pieces 
through the compound acids for a bright 
lustre, and by an immediate rinsing. If 
they remain too long in the latter acids, 
the dead lustre will disappear, and the 
operation for dead lustre will have to be 
repeated. If a bath for the bright lustre 
IS not at hand, the objects, after rinsing, 
may be rapidly passed through the dead- 
lustre bath, which will remove the dul- 
ness of the lustre caused by too long 
immersion. After long use, the com- 
pound acids for a bright lustre may be 
employed in a certain measure for a dead- 
lustre bath. The mode of operation 
remains the same. For large embossings 
for furniture, or for som^ clocks, a hot 
bath for dead lustre is used, composed as 
fbllows; — Old aquafortis, about 4 to 5 
parts ; sulpnuric acid, 1 part ; sulphate 
of zinc, 8 to 10 per cent. The sulphate 
of zinc is gradually added when required, 
for increasing the deadness of the lustre. 
The lustre thus obtained appears dull and 
yellowish ; after a thorough rinsing, a 
pusage throngb th* tame bath for 1 or 



2 seconds, and a last nnsing, it beoomei 
clear enough. 

Dipping in Nitrate of Binoxide of Mer^ 
cury,-^Dih operation consists in plung- 
ing the cleansed articles for 1 or 2 
seconds into a solution of water, 2^ gal- 
lons ; nitrate of binoxide of mercury, a 
third of an ounce ; nitric acid or, prefer, 
ably, sulphuric acid, two-thirds of an 
ounce. When nitrate of binoxide of 
mercury is poured into the water, a thick 
cloud is formed, of a yellowish-whit« 
colour, which subsequently disappears. 
Stir the mixture before using it. The 
proportion of mercury salt above-named 
must be modified, according to the size 
of the pieces, and the nature of the alloy. 
Thus less mercury will be used for light 
pieces of jewellery which need a very thin 
deposit. On the other hand, more mer- 
cury is required for heavy objects, such 
as table ornaments, which should receive 
a thick deposit of gold or silver. The 
latter must come from the mercurial so- 
lution with a perfectly white and bright 
appearance, looking like silver, whilst 
the colour of the light articles is scarcely 
changed. After a perfect cleansing, the 
pieces will, after passing through a strong 
mercurial solution, be perfectly white 
and bright. But there will be a cloudy 
appearance, or various shades of colour, 
if the cleansing has not been properly 
done. The amalgamating bath becomes 
spent by use ; it may be revived by the 
addition of a few drops of nitrate of 
mercury ; but it is better to prepare a 
fresh one. No intervals must be allowed 
between the various operations of cleans- 
ing. The dipping baths are oi'dinarily 
held in vessels of glass, stoneware, por- 
celain, or of any other material which 
resists the corrosion of acids. Common 
earthenware and that with a lead glaze 
must be carefully avoided. The dipping 
pots must be rather high, and be ftir- 
nished with a cover, in order to prevent 
evaporation. Those with ground edges 
may be covered with a pane of glass. 
Wide open-mouthed earthen pans are 
very good for rinsing. A large hood, 
communicating with a chimney, and 
dosed with a suding glass 8ash,8honld con- 
tain the following apparatus for oomj^ 
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deansing operations ; »- A fumaoe and 
separate pans for first dipping, old aqua- 
fortis, aquafortis and soot, compound acids 
for dead lustre, compound acids for bright 
lustre, solution of nitrate of mercury, 
acids to dissolve gold from old pieces, 
acids to dissolve silver from old pieces ; 
with two large pans for rinsing with a 
constant flow of water. If the draught of 
the chimney is not sufficient, a small fire 
may be kindled under the hood. A gas- 
burner is often sufficient. The pot of 
nitrate of mercury, with two rinsing pans, 
may be placed near the electroplating 
bath. 

Cleansinq Silver. — ^ Mechanical 
agents will not, like acids, act simulta- 
neously on every part of the object, and 
it is impossible to entirely prevent the 
action of the air, steam, gases, and acid 
fumes. Heat the object to a dull red heat 
upon a slow fire. If the silver is pure, it 
becomes covered with a thin bluish film ; 
but if, as is nearly always the case, the 
silver is alloyed with a variable propor- 
tion of copper, the latter becomes oxidized, 
and covers the piece with a greyish-black 
coating. While the piece is still hot, 
plunge it into a boiling pickle of water 
and sulphuric acid, which dissolves the 
oxide. If the heat has been sufficiently 
protracted for oxidizing all the copper 
on the surface, the object, when removed 
from the pickle, is of a perfectly dead 
white. It is gre3rish if the heating has 
been too short, and the operation must be 
repeated as many times as are needed for a 
perfect lustre. Or the silver may be 
placed in sheet-iron boxes filled with a 
mixture of powdered borax, lime, and 
charcoal dust. The borax dissolves the 
oxide of copper as soon as formed. If the 
objects to be cleansed are hollow, it is 
necessary, before heating, to make a small 
hole which will allow of the escape of the 
air expanded by the fire. Without this 
precaution, the piece will burst open. 
When the piece is put into the pickle, the 
acid liquor enters through the hole, and 
takes the place of the air between the 
shells, and is difficult to remove. In order 
to prevent the spotting of the piece by this 
liquor, it is dipped for a few minutes into 
8 very dilute solution of ammonia or of 



soda crystals, which prevents the action 
of the acid upon the silver. Then place 
the article between layers of dry and 
warm fir wood saw-dust, which will ab- 
sorb the saline solution. Nitric, instead 
of sulphuric, acid may be used for th« 
pickle bath. In this case, the water must 
be distilled, and the acid free from chlo- 
rine or hydrochloric acid, otherwise th« 
silverware will be covered with a bluish- 
white film of chloride of silver This 
method will not suit articles in which 
iron or zinc may be present. In such 
cases, employ alkalies, and polish after-, 
wards with very fine sand or pumice-dust, 
with the aid of a stiff and short brush, or 
with a scratch-brush alone. Perfectly 
cleansed silver may directly receive a 
metallic deposit which will have the sam« 
dead lustre as the object itself, but it is 
customary, before introducing the articles 
into the electroplating bath, to scratch- 
brush them. 

SCBATCii-BiiusHiNO. — Scratch-brosh- 
ing is to remove the dead lustre on an 
object by the frequently-repeated friction 
of the points of many stiff and straight 
metallic wires, called a scratch-brush or 
wire-brush. Its shape varies with the 
articles to be operated upon. A hand 
scratch-brush is made of numerous wires, 
stiff and straight, taken fi'om a bundle or 
coil of large diameter, so that the wires 
have little tendency to curve. For deli- 
cate objects, scratch-brushes are made of 
spun glass, the fibres of which are very 
thin and elastic. For making a good hand 
scratch-brush, choose a bundle or coil of 
brass wire of the proper thickness, and 
wrap a good string tightly round it for 
about two-thirds of the intended length 
of the instrument, usually about 8 inches. 
Then, with a cold chisel, cut the bundle 
of wire close to the string at one end, and 
at 2 inches from the other end of the 
string wrapping. Dip the end closed by 
the string into a neutral Solution of chlo- 
ride of zinc, and plunge into melted 
tin, which solders all the wires, and 
prevents their separation and injury 
to the hand of the operator. The tool is 
then fixed to a thin wooden handle whicli 
projects above the soldered end. Very 
small scratch-brushes are necessary for 



WORKSHOP K£C£irT8. 



175 



reaching small holes and corners. An 
old scrntdi-brush, the wires of which 
nave been bent in every direction, and 
fixed to a long handle, is useful for rub- 
bing the insides of cei*tain pieces, such as 
Etruscan vases. Scratch>brushing is sel- 
dom done dry ; the tool and pieces must 
be constantly wetted with a stream of 
water, which carries away the impu- 
rities. Good metallic deposits are only 
polished by the friction of the scratch- 
brush ; bad ones scale off from the defec- 
tive adhesion. A large tub, with a board 
placed across it, on which to rest the 
pieces, may be used ; and various solutions 
are employed to assist the brushing, such 
as watei* and vinegar, or sour wine, 
or solutions of cream of tartar or alum, 
when it is desired to brighten a gold 
deposit which is too dark ; but generally 
a decoction of liquorice-root, horse-chest- 
nut, mai'sh mallow, or bark of Panama 
wood, all of which allow of a gentle rub- 
bing with the scratch-brush, with the 
production of an abundant scum. Every 
5 or 6 days the old liquid is carefully 
decanted, so as not to carry away the 
deposits at the bottom, which always con- 
tain some of the precious metals, which 
are collected to be afterwards treated. 
For small objects and articles of jewel- 
lery, hold the scratch-brush as a writing 
pen, and the motior is imparted by the 
wrist only, the forearm resting on the edge 
of the tub. For larger articles of bronze, 
hold the fingers extended close to the 
fore part of the scratch-brush, so as to 
maintain the wires, and, with raised 
elbow, strike the piece repeatedly with a 
sliding motion at the same time. When 
a hollow is met which cannot be rubbed 
lengthways, a twisting motion is given 
to the tool. Circular wire-brushes, fixed 
on the spindle of a lathe, and the wires 
of which move all in the same direction, 
have been constructed for certain pieces 
of silversmith work, such as forks and 
spoons. 

Lathe for Scratch-brush, — An ordinary 
lathe is used for scratch-brushing, upon 
the spindle of which is fixed a circular 
brash of brass wires. A wooden frame 
covers the wire brush ; it is open in front ; 
th« t(^ supports a small reservoir ft'om 



which a slender jet of water runs upon 
the brush. A board receives the project^ 
water, and lets it fall into a zinc pau 
resting on the bottom of the box. 

Scratch-brvshes, — ^The brass wire used 
for the manufacture of hand or circular 
scratch-brushes is of various strengths. 
Thick wires are employed for bronzes, 
and thinner wires for lighter articles. 
The wires must be preserved stiff and 
straight. When a hand scratch-brush 
becomes too short, cut the twisted ends 
with a cold chisel, and a new portion of 
wire is uncovered by removing part of 
the string wrapping. To remove the 
twisted wire ends, rest the scratch-brush 
upon a lead block, and cut them with a 
sharp cold chisel, with one stroke of a 
hammer if possible. When they begin 
to curl, they are now and then beaten 
with a mallet of boxwood, upon a small 
block kept between the knees, so as not to 
produce a dead stroke. Scratch-brushes 
if kept too long in water become hard ; 
when greasf , they are cleansed in caustic 
potash ; oxide is removed by the compound 
acids. This last operation, and even dip- 
ping in aquafortis, are sometimes resorted 
to for diminishing the size of the wires, 
and making them smoother. The circular 
brush is occasionally resorted to for dimi- 
nishing the size of the wires, and making 
them smoother. The circular brush is 
occasionally reversed, in order to change 
the direction of the wires. 

Bright Lustre for small Articles, — Very 
small articles, which cannot be scratch- 
brushed, receive a bright lustre by mu- 
tual friction. The operation is generally 
perfoi-med with the hands. The article^ 
to be brightened are introduced, together 
with boxwood saw-dust, bran, or sand, 
into a bag ; the ends of the bag being 
gathered into the hands with the thumbs 
inwards, the bag is shaken to and fro. 
As this operation becomes very fatiguing, 
mechanicaV means may be employed to 
effect the shaking. 

Cleansing Zinc. — ^Zinc is cleansed by 
being passed through a boiling solution 
of caustic lye, without remaining too long 
in it, because it may be corroded, and 
even dissolved ; after rinsing, it is plunged 
for a few minutes mto water contain- 
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ing from one-tenth to one-t twentieth of 
smphuric acid, then rinsed in plenty of 
warm water, and, when necessary, brushed 
with a stiff brush and pumice-stone dust, 
or seratch-brushed. This last operation 
IS especially useful when parts have been 
united with tin solder, which becomes 
black and dull by the alkaline and acid 
baths. Another method is to dip the 
articles rapidly into a cold mixture of 
sulphuric acid, 100 parts; nitric acid, 
100; common salt, 1 per cent.; and 
quickly rinse in cold water perfectly free 
from copper salt, which will blacken the 
zinc. I f, instead of quickly cleansing the 
zmc, it is allowed to remain a little longer 
m the mixture, it acquires a dead lustre 
which may be utilized for producing con- 
trasts between the various parts of the 
same ornament. The dead lustre will 
become a bright one, if the object is 
quickly plunged in several times, and 
rinsed as often, in the same compound 
acids. It often happens that the lines of 
tin or lead solder are black after being 
dipped into the acid bath ; it is then 
sufficient to scratch-brush before placing 
the object in the electroplating solution. 
Zinc may be slightly amalgamated with 
the solution of nitrate of binoxide of mer- 
cury ; this increases the adherence of the 
electro deposits. It is often necessary, 
from some defect in cleansing, or in elec- 
troplating, which impairs the adherence 
of the deposits, to do the work over again. 
In such a case, remove the copper entirely 
by plunging the object into aquafortis 
and soot, until it appears black. Another 
dipping into the compound acids will 
render it perfectly clean and white, and 
ready to receive a new deposit. 

Cleansing Lead and Tin. — ^Tm, lead, 
and the alloys of these metals, are much 
more difficult to cleanse than zinc. A 
rapid scouring with potash lye, and a 
rubbing with a hard substance are the 
only means of effecting this. The objects 
are sometimes plunged into diluted Ky- 
di'ochloric acid ; but the first operation 
is nearly always necessary. Notwith- 
standing the greatest care, the direct 
deposit of the predoas metals is difficult, 
and does not adhere well. The results 
are much better if a coat of pare copper 



or brass is interposed between the low 
metal, and the gold or silver. 

Cleansing Cast Iron.— <}ast iron is 
cleansed by being immersed for 2 or 3 
hours in water containing one-hundredth 
part of sulphuric acid ; the metal is after- 
wards rinsed in cold water, and scoured 
with sharp sand and a fibre brush, or a 
coarse rag; then put again in the acid 
pickle, rinsed, and plunged into the elec- 
tro bath. If more than 1 per cent, of 
sulphuric acid is added to the water, the 
length of the immei*sioD must be short- 
ened, otherwise the case iron will be 
deeply corroded, and the carbon of the 
metal, which is insoluble in the pickle, 
will with great difficulty be removed by 
the friction of the sand. Cast iron does 
not gild or silver well, by a direct deposit 
of the precious metals. Copper or brass 
deposits are better, although far from 
perfect ; but if cast iron is tinned, the 
coat is adherent, and will afterwards 
receive copper, brass, gold, or silver, if 
desired. If it is desired to keep cast iron 
already cleansed for some time before 
electroplating it, it is necessary to pre- 
serve it in a liquor rendered alkaline by 
caustic lime, potash, or soda, or their 
carbonates ; but caustic lime-water is the 
cheapest and most easy method, and cast 
ii*on which has remained in it for a few 
hours will not rust after a long exposure 
to a damp atmosphere. 

Cleansing Wrought Iron. — The 
cleansing of wrought iron is effected in 
the same manner as cast iron, but will 
bear a stronger pickle and a longer im- 
mersion. We refer in this place to ordi- 
nary wrought iron covered with a film oi 
black magnetic scale or of red rust. 
Whitened, filed, or polished iron must be 
treated like steel. 

Cleansing Steel. — ^Polished artides 
of steel, or iron, must be first cleansed 
in a boiling solution of caustic lye, and 
rubbed with pumice-stone dust, which 
scratches the polish slightly, and thus 
produces a better hold for the metals 
afterwards to be deposited. They are 
then rapidly passed through a bath com- 
posed of water, 1 quart; hydrochloric 
acid, 12 oz.; or sulphuric acid, 4 oz.; 
rinsed in cold water, and plunged into 
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the electroplating solution. Carefully 
avoid substituting nitric acid for the hy- 
drochloric or sulphunc acid, of the above 
acid bath. Iron and steel may be well 
gilt, without an intermediary coat, in 
hot gilding baths. Silvering directly 
upon steel or iron is always imperfect 
and without adherence ; it is therefore 
customary to interpose a coat of copper 
or brass, which renders the further opera- 
tion of silver plating easy. 

Galvanic Batteries. — ^There are two 
kinds of batteries used for electro-depo- 
sition ; those which act under the action 
of physical agents ; but these, on account 
of their feeble intensity, are rarely used. 
Others act under the influence of chemi- 
cal reactions, of decompositions -and re- 
compositions, or of greater or less affi- 
nities. The varieties of these instruments 
are, at the present time, very numerous. 
But the best battery is that which, under 
the smallest volume, is the most ener- 
getic, constant, regular, and economical. 

DanieU's Battery. — ^This battery de- 
velops a constant and lasting current, 
but is wanting in intensity. It is especi- 
ally adapted to slow deposits, which 
must be thick and of uniform texture. 
A great advantage of this battery is, 
that it will work without acids, and 
therefore without the production of 
gases or smell, and can be used in a 
private apartment without inconveni- 
ence. The vase for the battery is a flat 
vessel of pure copper, which is half filled 
with a saturated solution of sulphate of 
copper, into which is placed a bag of 
canvas or a cell of porous procelain or 
earthenware, which causes the solution 
of sulphate of copper to rise to about 
1 in. from the top of the copper vessel. 
The bag or cell is filled with a saturated 
solution of common salt, in which a 
well-cleansed zinc plate is placed. It is 
necessary that the levels of the two 
solutions should be nearly the same. If 
there is any difference, the solution of 
chloride of sodium should be slightly 
above the other, because if the solution 
of sulphate of copper passes into the 
porous cell, the zinc is immediately cor- 
yoded, and blackened, and the battery 
may cease to work. When one of 



DanieU's elements only is used, which 
seldom happens, on account of the feeble 
intensity of the current, the conducting 
wire which supports the article to be 
galvanized is connected with the zinc 
piate by a binding screw of brass, and 
the other wire supporting the anode is 
connected with the copper of the ex- 
terior vase. The solution of sulphate of 
copper must be kept constantly satu- 
rated with crystals of this salt, enclosed 
in a bag of linen or hair cloth. A simi- 
lar process may be employed to keep the 
solution of common salt in a state of 
saturation. A battery thus arranged 
may be kept in operation for three weeks, 
or a month. When this battery is work- 
ing, the copper of the decomposed sul- 
phate is deposited upon the copper of the 
vessel, which thus increases in weight 
and in value. The zinc is slowly dis- 
solved in the solution of common salt, 
and forms a double chloride of sodium 
and zinc. When a number of the ele- 
ments of a DanieU's battery are to be 
joined together, the zinc of the fii*st ele- 
ment is connected with the copper of the 
second by means of a well-cleansed 
metallic ribbon, then the zinc of the 
second with the copper of the third, and 
so on, until the whole apparatus presents 
at one end a copper vase, and at the 
other a zinc plate, unconnected. A 
metallic wire connects the anode with 
the copper end, and a similar wire is 
bound to the zinc end, and supports the 
object to be electroplated. Another bat- 
tery used by the electro-gildera of watch 
parts and by telegraphers, is composed 
of a cylindrical vase of stoneware, 
glass, or porcelain ; a cylinder of zinc to 
which is soldered a ribbon of pui*e cop- 
per ; a porous clay cell, and a glass bal- 
loon with a short neck, and filled with 
crystals of sulphate of copper. It is 
closed with a cork perforated with two 
holes, or having two notches cut along 
its sides. The rolled zinc plate is put 
into the stoneware pot, and the porous 
cell inside the zinc. The copper ribbon 
of the zinc of the first element dips on 
to the bottom of the cell of the next 
element, in such a manner that, when 
several elements are connected to^tKve^ 
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there is at one end the ribbon of a zinc 
plate, and at the other end a copper rib- 
bon put into the cell. Then the porous 
cell and the stoneware pot are filled to 
the same level with water. The balloon 
containing the crystallized sulphate of 
copper receives as much water as it can 
hold, and the notched cork being put in 
place, the balloon is quickly inverted 
with its neck in the water of the porous 
cell. Tha battery is ready to work 
24 hours after. The ribbon of the zinc 
end IS connected with the objects to be 
electroplated, and that of the other cell 
end, with the soluble anode. The sul- 
phate of copi)er contained in the bal- 
loon IS dissolved in the water around it, 
and as this solution is denser than water 
it falls into the porous cells through one 
of the notches of the cork, while an 
equal quantity of purer and lighte/ 
water ascends through the other notch, 
and so on, producing a circuit of denser 
liquor falling by one notch, and of lighter 
liquor rising by the other. The solution 
of sulphate of copper is decomposed in 
the porous cell; the sulphuric acid 
passes through the cell by outward pres- 
sure and acts upon the zinc, and at the 
same time the copper becomes deposited 
upon the copper ribbon connected with 
the zinc of the former element. In order 
that this battery may work regularly 
for 6 or 7 months, it is sufficient to 
replace the evaporated water. The 
balloon ought to contain at least 2 lbs. 
of sulphate of copper, and the zinc to be 
about 7 in. in height, and from 4 to 4^ in. 
in diameter. Tne zinc may be amalga- 
mated, in which case the action is a little 
slow at the start, but more regular 
afterwards. The copper ribbon receives 
all the metal of the decomposed sulphate, 
and it sometimes happens that part of 
the copper becomes deposited upon the 
porous cell, which must then be cleaned 
in aquafortis. When all the sulphate of 
copper IS used up, the balloons ai*e filled 
with a fresh quantity of crystals and 
new copper ribbons inserted to take the 
place of those rendered too voluminous. 
if it be desired to start the battery 
with a balloon immediately, add a small 
quantity o^snlphnnoacidf or of common 



salt, to the water m which the zinc it 
placed. 

Bunsen's Battery, — Each element u 
composed of a glass vessel which is half 
filled with nitric acid at 36° or 40^ 
Baum^, and which receives a hollow 
cylinder of pulverized coke, moulded and 
cemented at a high temperature, by 
sugar, gum, or tar. At the upper part 
of this cylinder, where it does not dip 
into the acid, a copper collar is fixed, 
which may be tightened at will by means 
of a screw. A copper band or ribbon is 
fixed to the collar, and may be connected 
with the zinc of another element. A 
porous porcelain cell is placed inside the 
coke cylinder, and contains a diluted 
solution of sulphuric acid, 1 part acid 
and 9 parts water, mto which is put a 
bar or cylmder of zinc strongly amalga- 
mated, or covered with mercury. When 
a battery of several elements is to be 
formed, the coke of the first element is 
connected with the zinc of the second, 
and so on, and the apparatus is completed, 
at one end, by coke communicating with 
the anode, and at the other, by a zmc 
connected with the cathode, or object to 
be electroplated. In this apparatus the 
surface of the carbon is much greatei 
than that of the zinc ; this is a wrong 
disposition, since, generally, the intensity 
of the current is in direct ratio with the 
surface of the zinc corroded, provided 
that this surface be opposite and parallel 
to that of the carbon. 

Bunsen*s Battery modified by Arche 
reau, — ^This battery is preferred by gold 
and silver electroplaters. Each element 
is composed of an exterior vessel or 
pot, most generally of stoneware ; a 
cylinder of zmc, covered with mercury, 
provided with a binding screw, or with 
a copper band, whether for a single 
element, or for the end of a combination 
of elements m a battery, or to connect 
the zinc with the carbon of anothei 
element. A porous cell of earthenware 
pipe or porcelam. A cylinder of gra- 
phite, made from the residue found in 
old gas retorts. The graphite is bound 
by a copper band fixed to it by means ox 
a wire of the same metal, all the bind- 
ing being afterwards covered with a 
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thick varnish to protect it from the acid 
fumes of the battery ; notwithstandmg 
the varnish, the acid may rise hj capil- 
lary attraction and corrode the copper 
band between the carbon and the wire ; 
therefore binding screws of various 
shapes and sizes should be used to con- 
nect the carbon or zinc by means of 
ribbons, or wires. Use conducting wires 
of pure copper, covered with cotton, silk, 
india-rubber or gutta-percha, and pre- 
senting the metal at their extremities in 
oi'der to effect the connections. 

Charge of the Battery, — ^Taking as a 
standai^ an element 10 in. in height, 
and 6 in. in diameter, half fill the stone- 
ware pot with water ; add 7 oz. of sul- 
nhuric acid at 66° ; and 1 oz. of amalga- 
mating salt, or the zinc may be amalga- 
mated with metallic mercury, after it 
has been cleansed in diluted sulphuric 
acid, by being dipped into mercury, or 
rubbed over with this metal by means of 
8 scratch-brush of brass wire. Put the 
zinc cylinder into the stoneware pot; 
then introduce the cylinder of carbon 
into the porous cell ; fill the empty 
space between the carbon and the sides 
of the cell with nitric acid at from 36° 
to 40° Baum^ ; place the porous cell thus 
filled into the centre of the zinc cylin- 
der. The siir faces of the two liquids 
should be IctcI. 

JReunion of Several Elements. — When 
several elements are to be connected, 
they are placed near each other, without 
touching, and the first carbon or gra- 
phite is left free for the attachment of 
the anode. The ribbon or band of the 
first zinc is pinched between the jaws of 
the brass binding screw, and the carbon 
of the second element, and so forth, 
until the last zinc is ready to be con- 
nected with the object to be electro- 
plated. 

Bringing Batteries into Action. — Bat- 
teries will fuinish electricity when the 
curcnit is closed, that is to say, when the 
conducting wires starting, one from the 
carbon, and the other from the zinc, are 
pat into communication, whether by 
Effect contact or through the medium 
of a conducting liquid. It sometimes 
happens that batteries, which appear to 



be in good order, do not work. This is 
generally due to some foreign substance 
preventing the conductibility at the 
points of contact, or to the copper band 
of one zinc resting upon another zinc. 
Before using a battery, try if the cur- 
rent escapes well from both extremities. 
For this purpose present the point of the 
negative wire to the carbon of the other 
end, and a spark should immediately 
ensue. The same experiment being made 
with the positive wire, against the last 
zinc, another spark should be produced ; 
or it is still more easy to have the two 
ends of the wires made to rest at a shore 
distance from each other upon a piece of 
carbon, or upon a file, and then rubbing 
with one wire while the other remains 
in contact. Numerous sparks will im- 
mediately appear. When one element of 
a battery is wrongly put up, discover 
the defect by successively presenting the 
end of one of the wires to the carbon of 
each element, and that which does not 
produce any spark belongs to the defec- 
tive element. Too much porosity in the 
cells is another cause of stoppage in the 
current, because the solution of zinc 
which penetrates deposits upon the car« 
bon a whitish coat preventing further 
action. Change the cell and scrape off 
the coat entirely from the carbon. This 
generally takes place when the batteiy 
has been working several days without 
the addition of fresh liquor, or when 
there is too much acid. The battery 
will also cease working from too great an 
accumulation of sulphate of zinc, which, 
not having sufiicient water to remain in 
solution, crystallizes upon the zinc, and 
prevents any fui*ther action. Remove 
the acid solution, substitute a fresh one, 
and clean the zinc. Laminated zinc is 
preferable to that cast in a mould, 
because the latter is not so homogeneous, 
and is more rapidly corroded, and even 
perforated. 

Keeping Batteries in Order, — Every 
24 hours, or oflener, the losses of bat- 
teries must be made good by adding, 
without taking the elements apart, about 
two teaspoonfnls of amalgamating salt, 
and as much of sulphuric acid, to the 
liquor of the i\\i<(^ ^VaX^^^ «sA ^Mwvccj^ 
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with a glass rod. Nitric acid, to replace 
that evaporated, is put into the porous 
ceil. This manner of opei*ating may be 
sufficient for 5 or 6 days; but after 
this lapse of time, all the old liquors 
must be removed, and fresh ones added. 
Although amalgamated zinc is scarcely 
corroded, even in a very acid solution, 
when the two poles are not in connec- 
tion by direct contact, or through a con- 
ducting liquid, it is preferable to take 
the batteries apart every evening, in the 
ibllowing manner; — ^All the binding 
screws are let loose, and cleaned; the 
cylindei*s of carbon are removed, and, 
without washing, deposited in a vessel 
especially for their use ; the porous cells 
are removed, and their acid poured into 
a special vessel. The cells are not 
washed ; the zincs are removed from the 
acid liquor, and placed in an inclined 
position upon the edges of the stone- 
ware pots ; the batteries are made ready 
to work by a converse manipulation. 

Important Observations on Batteries. 
-^Batteries must be kept in a place 
where the temperature does not greatly 
vai'y. A frost arrests their action, and 
great heat increases it too much. A 
good place for them is a box, and they 
are put at such a height that they may 
easily be manipulated. This box should 
have means of ventilation, in such a way 
that the air coming in at the lower part, 
will escape at the top through a flue 
and carry away with it the acid fumes 
constantly disengaged. It is best to keep 
the batteries in a room different from 
that where the baths and the metals are 
to be operated upon, as these are easily 
injured by acid vapoure. The galvanic 
current may be conducted into the work- 
room by wires passing through holes in 
the wall, and covered with gutta-percha. 

6rove*s Battery, — ^This battery is like 
the preceding one, except that it has a 
platinum foil which plunges into the 
nitric acid, and replaces the prism of 
carbon. This foil is supported by a small 
brass stand, fixed itself to a round band 
resting upon a rim on top of the exterior 
vase. A binding screw is soldered to the 
stand when connection is to be made 
with the copper ribbon of the preceding 



zmc. The several elements of batteries 
are united together in the manner 
already mentioned, the zinc to the puir- 
tinum of the next element, and so on. 
The disadvantage of this kittery b its 
great cost, due to the platinum em- 
ployed ; it has been propped to substi- 
tute aluminium, but still the battery is 
an expensive one. 

Orenet* 8 Battery. — ^A solution of 100 
parts of water, 10 of bichromate of 
potash, and 10 of sulphuric acid in the 
porous cell, replaces the nitric acid em- 
ployed by Grove and Bunsen. This 
battery does not emit acid fumes, but 
the carbon is rapidly incrustated with 
oxide of chromium, which arrests the 
galvanic current. 

Marie-Davy Battery. — Slightly damp 
sulphate of mercury replaces the nitric 
acid in the porous cell. The working 
expenses of this battery are very high, 
and it is used only in the telegraphic 
service, where the Daniell battery with 
balloons is preferred. 

Smee*s Battery. — ^This battery is very 
simple in construction. It is composed 
of a thick wooden frame open at the top, 
with three internal parallel grooves 
which run the height of the two opposite 
sides. The middle groove receives a mov- 
able plate of silver, platinum, gold, or 
copper which has been strongly gilt, sil- 
vered, or platinized ; its surfaces must be 
rough or with a dead lustre. Two plates 
of strongly amalgamated zinc are run 
down the other two grooves. The plates of 
zinc must be near to, but not in contact 
with, the central one, and are connected 
by a wire or metallic band. The positive 
wire starts from the middle plate, and 
the negative from the zinc, and the 
whole apparatus is immei*sed in a solu- 
tion containing common salt or one-tenth 
of sulphuric acid. Several elements may 
be united together by connecting the 
zinc of the fii*st with the middle plate of 
the second. Or the cell may be made of 
gutta-percha, with a plate of carbon to 
replace the plate of silver, or ot pla- 
tinized copper. The two. other grooves 
receive two plates of amalgamate sine 
with one of the upper comers cut away. 
A double binding screw, for the positive 
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Wire, is fixed upon the plate of carbon 
where the two zinc corners have been 
cut off, and another large binding screw 
unites the two zinc plates, and carries 
the negative wire. Fill the cell with 
water satura^^ed with common salt, or 
acidulated with one-tenth of sulphuric 
acid. 

Watfs Battery, — In a stoneware jar 
holding about 4 galls, place a cylinder 
of thin sheet copper, dipping into water 
acidulated with 2 lbs. of sulphuric acid 
and 1 oz. of nitric acid. A solid zinc 
cylinder is put into the porous cell, 
which is filled with a concentrated solu- 
tion of common salt, to which a few 
drops of hydrochloric acid have been 
added. 

Variotts Kinds of Metallic Deposits. — 
An intense current, for brass and hard 
deposits will be obtained by joining 
alternately the zinc of one element to 
the copper or carbon of the next one. For 
silver plating a smooth and not too hard 
deposit is desired, the current should be 
feeble in intensity, but considerable in 
quantity, and may be obtained by con- 
necting together all of the zincs on the 
one side, and all of the coppers or car- 
bons on the other. 

Porous Cells. — ^The porous cells are 
absolutely necessary in batteries working 
with two exciting solutions, like the 
Bunsen battery. But the trouble arising 
from the clogging of the pores of the 
cell, and from the difficulty of prevent- 
ing the diffusion between the two liquids 
of the porous cell and of the jar, the 
specific gravity of which is constantly 
varying, makes it desirable that the cell 
should be dispensed with in batteries 
worked with but one exciting fluid. 

Callaud Battery, —Ihe Callaud battery 
if a modification of that of Daniell, doing 
away with the porous cell. A jar is 
filled with water acidulated with sul- 
phuric acid, only for stai*ting the solu- 
tion of the zinc, as the sulphuric acid 
will be furnished afterwards by the sul- 
phate of copper. The zmc and copper 
plates are both placed horizontally in 
the jar ; the zmc in the upper pai't, and 
the copper lying on the bottom. To 
start this battery, throw into the jar a 



few crystals of sulphate of copper. 
These go to the bottom, diss<^ve, and 
form a saturated solution around the 
negative plate of copper. The electrode 
or conducting wire from the copper 
plate may be made to pass through a 
glass tube reaching down to the bottom 
of the jar, and large enough to contain a 
supply of crystals of sulphate of copper 
necessary to keep a saturated solution in 
the lower part of the cell. This avoids 
disturbing the upper part of the liquid 
in which the zinc dips, and its mixture 
with the solution of sulphate of copper. 
The deposits from the zinc and other im- 
purities are prevented from falling upon 
the copper plate, and thus interfering 
with the current, by covering the cop- 
per plate with a layer of clean quartz 
sand, which serves also as an obstacle to 
the effusion upward of the sulphate of 
copper, because the interstices between 
the grains act as a series of narrow 
tubes, but the force of the current 
diminishes by reason of the increased 
resistance. 

Copper Deposits. — By Dipping, — 
Copper deposits are obtained either by 
simple dipping or galvanic methods. 
Copper deposits by dipping are seldom 
practised except upon iron, and are gene- 
rally wanting in lasting qualities, since, 
from the thinness of the deposit, the iron 
is not protected against atmospheric in- 
fluences. If the iron is steeped in a 
solution of sulphate of copper, 3^ oz.; 
sulphuric acid, 3^ oz. ; water, 1 to 2 
galls., for a short time, it becomes covered 
with a coating of pure copper, having a 
certain adhesion; but should it remain 
there for a few minutes, the deposit of 
copper is thicker and muddy, and does 
not stand any rubbing. In this case, 
compress it by means of rollers or a 
draw plate, in order to impart a certain 
cohesion to the particles of copper. 
Small articles, such as hooks, pins, or 
nails, are coppered by jerking them 
about for a certain time in sand, bran, 
or saw-dust impregnated with the above 
solution, diluted with three or four times 
its volume of water. 

By Battery, — ^Electro-deposits of cop- 
per are obtained by decomposing a donbla 
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salt of copper with another base, such 
as the double cyanide of potassium and 
copper. This process is equally well 
adapted to all metals, and the deposits 
are fine, lasting, and their thickness is 
entirely regulated by the will of the 
operator. Dissolve about 16 oz. of sul- 
phate of copper in 2 galls, of water, and 
add a solution of carbonate of soda until 
no more precipitate is formed; collect 
the green precipitate, carbonate of cop- 
per, thus obtained upon a cloth filter, 
and wash it several times with water; 
then stir the washed carbonate of copper 
in water, to which cyanide of potassium 
IS added until the carbonate is entirely 
dissolved, and the solution is colourless. 
It is well to add a small excess of 
cyanide, which will increase the con- 
ducting power of the liquor. This bath 
may be employed hot or cold, and re- 
quires an intense electric current for its 
decomposition. A copper plate or foil 
forms the anode, and as it slowly dis- 
solves, nearly makes up for the loss of 
copper in tlie bath which has deposited 
on the negative pole. This anode must 
be removed when the bath does not work, 
because it will be dissolved even without 
an electric current, and the bath having 
been overcharged with copper, which is 
indicated by a blue or green colour, will 
require a fresh addition of cyanide to be 
in good order. This bath is neither 
economical nor very reliable. The fol- 
lowing formula is preferable; — Water, 
2 galls. ; acetate of copper, crystallized ; 
carbonate of soda, crystals ; bisulphite of 
soda ; cyanide cf potassium, pure, per 
cent., 7 oz. of each. For this bath the 
acetate of copper is put first into the 
vessel, and moistened with sufficient 
water to make a homogeneous paste. This 
salt, like flour, is wetted with difficulty, 
and will float on the surface of too great 
a body of water. The carbonate of soda 
and some water are added to this paste, 
and, after stirring, a light green preci- 
pitate is formed. Three pints more 
water are then added with the bisul- 
phite of soda, and the mixture becomes 
of a dirty yellow colour. Lastly, add 
the remainder of the water and the cya- 
nide of uotassium. Tae electro-copper 



bath must be colourless. If, after the 
complete solution of the cyanide, the 
liquor is not entirely colourless, add 
more cyanide. If a perfectly limpid 
bath is desired, pass it through filtering 
paper, or decant it after settling. This 
bath requires an electric current of me- 
diate intensity for its decomposition. 
The copper anode should have a surface 
nearly equal to that of the immersed 
objects. Large pieces are generally 
kept hanging and motionless in the 
bath, whilst small articles are moved as 
much as possible, which is always to be 
preferred, especially with warm baths. 
If it were always possible to obtain a 
pure cyanide of potassium, this formula 
would be satisfactory in every case. 
But it is very difficult to find a per- 
fectly satisfactory cyanide of potassium ; 
the following formulae require a cya- 
nide containing from 70 to 75 per cent, 
of the real article. 

Cold Bath for Iron and Steel, — Bisul- 
phate of soda and cyanide of potassium, 
18 oz. of each ; carbonate of soda, 36 oz. ; 
acetate of copper, 17 oz. ; aqua ammo- 
nia, 12^ oz. ; water, 5^ gallons. 

Warm Bath. — Bisulphite of soda, 
7 oz. ; cyanide of potassium, 25 oz. ; car- 
bonate of soda and acetate of copper, 
18 oz. of each ; aqua ammonia, 10 oz. ; 
water, 5^ gallons. 

Hot or Cold Bath for 2Vn, Cast Irony 
or Large Pieces of Zinc, — Bisulphite of 
soda, 10 oz. ; cyanide of potassium, 
18 oz. ; acetate of copper, 12^ oz. ; aqua 
ammonia, 7 oz. ; water, 5^ gallons. 
For small articles of zinc which are 
coppered in a perforated ladle, and in 
nearly boiling baths ; — Cyanide of po- 
tassium, 25 oz. ; bisulphite of soda, 
3^ oz. ; acetate of copper, 16 oz. ; aqua 
ammonia, 5^ oz. ; water, 4 to 5^ gal- 
lons. To prepare these different baths, 
dissolve all the salts in about 4 gallons 
of rain or distilled water, except the 
acetate of copper and the ammonia, 
which are dissolved apart in the remain- 
ing gallon. These two solutions ar& 
mixed, and that of copper and ammonia, 
which was of a magnificent blue, must 
become entirely colourless. When the 
liquors are not colourless there is a de- 
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ficiencj of cyanide of potassinin, which 
must be added until entire decolouriza- 
tion takes place. The bath is ready to 
work when subjected to the action of 
the electric current. The cold baths 
are put into well-joined tanks of oak or 
fir wood) lined inside with gutta-percha. 
The vertical sides are also covered with 
sheets of copper, which act as the so- 
luble anode, and reach to just below the 
top edge of the tank. This anode is con- 
nected by the clean extremities of a con- 
ducting wire to the last copper or carbon, 
—that is to say, to the positive pole. 
Fix a stout brass wire upon the top of the 
tank, without any point of contact with 
the soluble anode, and connect by a 
second wire with the last zinc or nega- 
tive pole of the same battery. The 
objects to be coppered are suspended in 
the bath by copper wires, supported 
themselves upon a stout, clean, brass 
rod, the two extremities of which rest 
upon the brass conducting wire fixed 
upon the tank. Several of such rods 
are placed parallel to each other, and 
great care must be taken to prevent any 
contact with the anode, because the 
working of the bath would then be im- 
mediately stopped. When the thickness 
of the deposited copper is very small, 
the coat is sufficiently bright to be con- 
sidered finished after drying. But if 
the operation is more protracted, the 
deposit has a more or less dead lustre on 
account of its thickness, and, if a bright 
lustre is desired, we must use the 
scratch-brush. The hot baths are put 
into stoneware vessels heated in a water 
or steam bath, or into an enamelled cast- 
iron kettle placed directly over a fire. 
The insides are also lined with an anode 
of copper connected with the positive 
pole of the battery, and the edges of the 
vessels are varnished, or support a 
wooden ring upon which rests a brass 
circle communicating with the negative 
pole. The objects to be electroplated 
hang from this circle. The hot process 
is much more rapid than the cold, and is 
especially adapted to those articles 
which are difficult to cleanse, because 
any remammg greasy substance is dis- 
solved by the alkaline bath. Parcels of 



small articles, metallic pens, for m- 
stance, are not suspended in the bath ; 
they should be connected with the ne- 
gative wire in the hand of the operator, 
and stirred about in every direction in 
the bath. This agitation permits of the 
employment of an intense current, with- 
out danger to the beauty of the deposit. 
Small articles of zinc are placed in a 
stoneware perforated ladle, at the bot- 
tom of which is attached a zinc or 
copper wire, which is wound up around 
the handle, and is connected with the 
negative pole of the battery. It is suf- 
ficient that one of the small articles 
touches the wire for all of the others to 
be affected by the current, as they are 
in contact with each other. If the 
bottom of the vessel is metallic, the 
ladle is made to rest upon a porcelain or 
stoneware ring. During the operation 
the articles are often jerked in the ladle ; 
this agitation changes the position and 
the points of contact of the objects. 
When the deposit is being made too 
slowly bring up the bath by the addi- 
tion of equal weights of acetate of 
copper and cyanide of potassium. 

To Copper Silver, — Large pieces of 
silverware may be coppered in these 
baths. Very small articles are simply 
threaded upon a zinc or iron wire, or 
placed in a perforated ladle with gra- 
nules or cuttings of either of these me- 
tals. Place the whole for a few minutes 
in a diluted but very acid solution of 
sulphate of copper, the zinc or the iron 
is dissolved, and the copper is deposited 
upon the silver. When the article is 
intended to be gilded or silvered, it is 
immediately passed through the solution 
of nitrate of binoxide of mercury, rinsed 
in cold water, and placed m the electro- 
baths, without drying or scratch- 
brushing. 

Brass Deposits. — ^AU the manufac- 
tures of bronze composition made of zinc 
or cheap alloys, have a brass deposit 
placed on before the bronze lustre is given, 
as the bronzing operation is more easy 
and satisfactory upon brass deposits. The 
preliminary and finishing operations and 
the disposition of the baths are the same 
for brass as for copper deposits Heat is 
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employed for brass deposits by those who 
electroplate coils of iron or sine wire 
with this alloy. The proper temperature 
varies from 130° to 140° F., and the coils 
of wire dip only one-half or two-thirds 
of their diameter into the bath. The 
bath is put into an oblong open iron 
boiler heated by fire, steam, or hot 
water. The inside is lined with brass 
sheets connected with the positive pole 
of a battery. A stout copper or brass 
rod, m the direction of the length of 
the boiler, rests upon the edges, and the 
contact of the two metals is prevented 
by pieces of india-rubber tubing. The 
rod is connected with the negative pole 
by a binding screw. Remove the binding 
wire from the coils, and loosen the wires, 
bending the ends together into a loop. 
Dip the wire in a pickle of diluted sul- 
phuric acid, and hang it on a strong 
round peg held in the wall, so that the 
coil may be made to rotate easily. After 
a scrubbing with \^et, sharp sand and a 
hard brush, give the coil a primary de- 
posit of pui'e copper. It is then suspended 
to the horizontal rod over the brass bath, 
where only a part of the coil at a time 
dips into the solution and receives the 
deposit ; the coil must be turned now and 
then one-half or one-fourth of its circum- 
ference : by dipping the coil entirely into 
the liquid, the operation is not so success- 
ful. The wires are washed, dried in saw- 
dust, and then in a stove, and lastly 
passed through a draw-plate, to give them 
the fine polish of true brass wire. Cop- 
per and brass wires are also covered with 
brass electro-deposits, in order to give 
them various shades. 

Solutions for Brass Baths, — The ordi- 
nary cyanide of potassium is often pre- 
ferred to the pure article, on account of its 
lower price ; but the real value and dis- 
solving property of ordinary cyanide are 
veiy variable. The following is a general 
method by which a bath of brass may be 
prepared with any kind of cyanide ; — 1. 
Dissolve together, in 2 gallons of water, 
8 oz. of sulphate of copper, and 8 to 10 
oz. of sulphate of zinc. 2. 4 oz. of acetate 
of copper, with 4 to 5 oz. of fused proto- 
chloride of zinc ; and add a solution of 30 
oz. of carbonate of soda, which pi*oduces 



a precipitate of the carbonates of oopper 
and zinc : allow this to settle ; then decant 
the supernatant liquor, and replace it by 
fVesh water two or three times, after as 
many settlings. Then pour on 2 gallons 
of water containing, in- solution, 30 oz. 
of carbonate of soda, and 15 oz. of bisul- 
phite of soda ; while stinnng with a glass 
or wooden rod, add ordinary cyanide of 
potassium until the liquor is perfectly 
clear, or until nothing but the greyish- 
black iron, found in the cyanide, or the 
brown-red oxide of iron in the sulphate 
of zinc, remains in suspension. An addi- 
tional quantity of about an ounce of 
ordinary cyanide improves the conduct- 
ing power of the liquor. With pure 
cyanide of potassium, or the ordinar/ 
cyanides with a constant and known 
composition, use the following mixtures. 
Cold Brass Bath for aU Metals ; Carbon- 
ate of copper, recently prepared, and 
carbonate of zinc, recently prepared, each 
4 oz. ; carbonate of soda, in crystals, bi- 
sulphite of soda, and cyanide of potas* 
sium, pure, each 8 oz. ; and -^ of an 
ounce of white arsenic ; water, about 2 
gallons. This bath is prepared as follows ; 
Dissolve, in 3 pints of water, 5 oz. of sul- 
phate of copper, and 5 oz. of crystallized 
sulphate of zinc, and add a solution of 
14 oz. of cai bonate of soda in a quart of 
water. A gi eenish precipitate of mixed 
carbonates of copper and zinc is formed* 
stir well, and allow to deposit for seve> 
ral houi*s. The supernatant liquid, 
holding the useless sulphate of soda, is 
thrown away, and replaced by nearly 
2 gallons of water, in which are dis- 
solved the bisulphite and carbonate ! 
dissolve together in the remaining warm 
water the cyanide of potassium and the 
arsenious acid, and pour this liquor into 
the former one, which is rapidly deco* 
lourized, and foi*ms the brass bath. Filter 
if necessary. Arsenious acid causes the 
deposit to be bright, but if in too great 
a proportion may give a white or steel- 
grey colour to the metal. This incon- 
venience is slight, as the yellow colour 
soon predominates. The arsenious acid 
may be replaced by soluble arsenites of 
potash, soda, or ammonia, but the pro- 
portions must be doubled. The baths 
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for cold electroplating are generally 
placed m wooden tanks lined inside 
with gutta-percha, which resists their 
action for a long time. The sides of 
the tank are also lined with one or more 
brass sheets joined together, connected 
with the last carbon or copper of the 
game battery, the intensity of which is 
regulated by the surface of the articles 
to be electroplated. The articles are 
suspended by copper or brass hooks to 
stout rods of the same metal, all con- 
nected with the last zinc of the battery. 
Correcting the Brass Bath. — The losses 
of the solution are to be repaired by ad- 
ditions of copper and zinc salts, and 
arsenious acid, dissolved in cyanide of 
potassium. The operator will deter- 
mine the needed substances from the ra- 
pidity of the deposit, its colour, and so on. 
If the deposit is too slow, try whether 
the bath will absorb the salts of copper 
and zinc, without the addition of cy- 
anide. If the coat of brass has an eai'thy 
and ochreous appearance, and especially 
if the liquor is blue or green, add cya- 
nide of potassium until perfect decolouri- 
zation takes place. If the deposit is dull 
and unequal, add a small quantity of 
arsenious acid dissolved in cyanide. If 
the deposit is too red, add the salt of 
zinc, alone, or dissolved in cyanide. If 
the deposit is too white, or of a greenish- 
white colour, add the salt of copper 
alone, or dissolved in cyanide. When 
the bath after long use has become over- 
loaded with salts, the specific gravity is 
too great for the easy passage of the 
electric current, the liquor must be di- 
juted with water until it works satis- 
factorily. The specific gravity of a bi'ass 
bath may vary from 5° to 12° Baume. 
The pieces, before brass electroplating, 
must be perfectly cleansed in the same 
manner as zinc or iron ; if the brass de- 
posit is irregular, remove the objects 
from the bath, rinse, scratch-brush, and 
put again into the bath until the colour 
and the thickness of the deposit are satis- 
factory. Scratch-brush again, and, if 
necessary, rinse in hot water, dry in 
warm raw-dust of white wood, and put 
in the stove-room. The last three opera- 
tk>ii8 are indispensable for hollow-pieces. 



Brass Bath for Steel, Wrought and 
Cast Iron, and Tin ; using ordinary Cy^ 
anide of Potassium. — Dissolve together 
in 14 pints of pure or rain water;-— 
Bisulphite of soda, 7 oz. ; cyanide of po- 
tassium, No. 2, 17 oz. ; carbonate of soda, 

34 oz. To this solution add the follow- 
ing, made in 3j^ pints of water ; — ^Ace- 
tate of copper, 4^ oz. ; neutral proto- 
chloride of zinc, 3| oz. The two liquors 
become colourless when mixed. Ammo- 
nia must not be used for brass electro- 
plating baths for iron, especially for 
solutions worked in the cold. 

Brass Bath for Zinc. — Pure or rain 
water, 4^ gallons ; bisulphite of soda, 
24^ oz. ; cyanide of potassium. No. 2, 

35 oz. Add the following solution ; — 
Water, 9 pints ; acetate of copper and 
protochloride of zinc, each 12} oz. ; 
ammonia, 14 oz. The filtered bath is 
colourless, and gives, under the action 
of the battery, a brass deposit of a very 
fine shade, varying from red to green, 
by increasing the proportion of copper, 
or that of zinc. The anode is of brass. 

Colour of Brass Deposit. — ^The difficulty 
in brass electroplating, especially with 
small baths, is in keeping the uniformity 
of the colour of the deposit, as the gal- 
vanic current, having simultaneously to 
decompose two salts each offering a dif- 
ferent resistance, must, according to its 
intensity, vary the composition and the 
colour oT the deposited alloy. It will 
be found that a feeble current princi- 
pally decomposes the copper salt, and 
results in a red deposit ; wnilst too great 
intensity in the current decomposes the 
solution of zinc too rapidly, and the de- 
posit IS a white or bluish-white alloy 
This is the case more especially with 
newly-prepared baths, and is an indication 
of irregularity in the conducting power 
of the bath, which, however, becomes 
more regular after being used for some 
time. The inconvenience of a red deposit 
may be remedied by increasing the num- 
ber of the elements of the battery, or 
employing stronger acids, or decreasing 
the number and the surfaces of the ob- 
jects to be plated ; the other inconve- 
nience of white deposits will disappear by 
diminishing the number of elements, or 



186 



WORKSHOP RECEIPTS. 



by increasing the surfaces to be coyered. 
The deposit may also be modified by 
substituting for the brass anode, either 
a sheet of pure copper, or one of zinc, 
or by simply hooking one of these sheets 
to the brass anode. A bath of pure 
copper will be transfoi*med into one of 
brass by the use of a zinc anode ; and an 
electro-bath of brass will become one of 
copper by the aid of a copper ansde. 

Jjrangemmt of the Brass Bath. — ^In the 
disposition of the baths for brass plating 
it is always necessary to hare all the 
articles suspended at about equal dis- 
tances from the anodes ; the bath may 
be subdivided by several anodes forming 
partitions, so that each loaded rod is 
between two anodes, or smaller separate 
baths employed. The anodes should be 
removed when the bath is not at work. 
In order that the brass electroplating 
of zinc and copper may be lasting, the 
deposit must not be too thin, and must 
be scratch-brushed, rinseS in water ren- 
dered slightly alkaline by quicklime, 
and thoroughly dried in a stove. But 
generally the articles are brass electro- 
plated by remaining in the bath for 
from 10 to 25 minutes. Cast and 
wrought iron, lead and its alloys, re- 
quire brass solutions richer in the me- 
tals than when depositing brass upon 
zinc or its alloys. The battery power 
should also be greater. 

Brass Plating by simple Dipping. — ^A 
colour resembling brass is given to small 
articles of iron or steel by a long stir- 
ring in a suspended tub, containing water, 
1 quart ; sulphate of copper and proto- 
chloride of tin crystallized, about ^ of 
an ounce each. The shades are modified 
by varying the proportions of the two 
salts. 

Brassing Lead and Pewter, — ^Lead and 
pewter should be cleansed in a solution 
of about 4 oz, of nitric acid to the 
gallon of water, in which they remain 
for half an hour. Pewter is more easily 
coated with brass than lead, but the 
same bath may be used for either. They 
are then rinsed, scoured with sand, and 
rinsed again. A good battery power 
and a large sur&ce of anode are neces- 
sary, especially at the beginning of the 



deposit. The proper temperature of the 
bath for brassmg lead, pewter, and tin is 
about 90° F. Stirring articles in a brass 
bath has a tendency to caose the deposi- 
tion of copper alone. 

Tinning. — Tanning Bath, hy Ex* 
change f for /ron.— This process is of 
little importance as a protection for 
iron as the layer of tin is a mere film, 
but it may be useful when thicker ooats 
of tin are to be applied by other processes. 
For the bath, dissoire with the aid of 
heat, m an enamelled cast* iron kettle, 
ammoniacal alum, 11 oz., and fused 
protochloride of tin, \ oz., in 4} gallons 
of soft water. The pieces of iron, pre- 
viously cleansed and rinsed in cold 
water, are steeped in the solution as 
soon as it boils. Tliey are immediately 
coyered with a film of tin of a fine white 
dead lustre, which may be rendered 
bright by friction. The bath is main- 
tained at the proper strength by small 
additions of fused protochloride of tin. 
This bath is convenient for a prelimi- 
nary tinning of zinc ; when the ammo- 
niacal alum may be replaced by any 
other kind of alum, or by sulphate of 
alumina ; but for wrought and cast iron , 
and steel this substitution cannot be 
made. 

Electro-Tinning, — ^The bath is com- 
posed of rain or distilled water, 110 
gallons; pyiophosphate of soda or pot- 
ash, 11 lbs.; crystallized protochloride 
of tin, 21 oz. ; or 18 oz. of the same salt 
fused, in order to have it free from an 
excess of acid ; put the water into a tank 
entirely lined with anodes of tin sheets, 
united together and connected with the 
positive pole, carbon or copper, of the 
battery. Then introduce the pyrophos- 
phate of soda or potash, and stir it in ; 
when dissolved, the protochloride of tin 
is put into a sieve of copper half im- 
mersed in the solution. A milky-white 
precipitate is produced, which disappears 
after continued agitation. When the 
liquid has become clear and colourless, 
or only slightly yellow, the bath is 
ready ; then place upon transverse me- 
tallic rods, connected with the negative 
pole, the previously cleansed objects 
which are to be tinned, fhe anodes are 
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not sufficient to keep the bath saturated ; 
when the deposit is too slow add small 
portions of equal weights of tin, salt, 
and pyrophosphate ; put in by the aid of 
the sieye, as if fragments of protochlo- 
ride of tin fall to the bottom of the bath 
they become covered with a crust, which 
prevents their solution. The tinning 
thus obtained upon any kind of metal 
is quite resisting, and has a white and 
dead lustre resembling that of silver. 
A bright lustre may be obtained with 
the scratch-brush or the burnishing tool. 
As the reduction of these baths re- 
quires an intense cuiTent, and the work- 
ing of the batteries is expensive, the next 
process is preferable. 

Tinning by Double Affinity.— The bath 
is composed of — 1. Distilled water, 66 
gallons; cream tartar, 6^ lbs.; proto- 
chloride of tin, lOJ oz. The powdered 
cream of tartar is dissolved in 44 gallons 
of warm water, and the tin salt in 22 
gallons of cold water. The two solutions 
when mix«d become clear, and the result- 
ing bath has an acid reaction. Or, 2, dis- 
tilled water, 66 gallons ; pyrophosphate 
of potash or soda, 13 lbs. ; protochloride 
of tin, crystallized acid, 21 oz. ; or the 
same fused, neutral, 14 oz. The whole 
is dissolved at the same time on a metal 
sieve, and, after stirring, the bath is clear. 
Either of these solutions is kept in a 
barrel with the top off. This barrel has 
at its lower part two tubes placed one 
above the other, connected with a small 
boiler built below the level of the 
bottom of the tank. The tube, starting 
from the bottom of the tank, reaches 
nearly to the bottom of the boiler ; the 
other tube, which is placed about three 
inches from the bottom of the tank, is 
connected to the top of the boiler; a 
bent safety tube, connected only to the 
boiler, prevents any explosion, should 
there be an obstruction in the other 
tabes. A small quantity of water or 
mercnry in the bent arm of the safety 
tube will prevent the escape of steam, 
when it does not exceed the working 
pressure required. When the boiler and 
tank are filled with liquid, as soon as 
heat is applied the expanded and lighter 
liquid will rise through the upper pipe 



into the barrel, while the colder and 
denser one will flow into the boiler 
through the lower pipe. A continual 
circulation is thus obtained, which keeps 
up a constant agitation of the contents of 
the bath. Large pieces are cleansed and 
rinsed, and piled in the bath with a few 
fragments or spirals of zinc; the surface 
of the zinc should be about the thirtieth 
of that of the tinned articles. Fot 
sn^U objects, such as pins or hooks, 
dispose them in layers about an inch 
thick upon perforated plates of zmc, 
which allow of the circulation of the 
liquid, and have their edges turned up 
so as to prevent the objects fi'om falling 
off. These plates should be removed 
from the bath in the inverse order in 
which they have been put m. These 
zinc plates must be scraped and cleaned, 
so as to present fresh surfaces of zinc 
instead of the white crust, which pre- 
vents its contact with the articles to 
be tinned. The time for the operation 
varies from 1 to 3 houi-s. Then remove 
all the objects, and add to the bath 
9 oz. of pyrophosphate, and as much 
of fused protochloride of tin. Whilst 
the solution is going on, scratch- 
brush the large articles, and stir the 
small ones about with an iron fork, 
to change the points of contact. The 
objects are then again steeped m the 
bath for at least 2 hours. The large 
pieces are scratch-brushed again, and 
the small ones rendered bright by mu- 
tual friction. Then dry the whole in 
dry and wann fir-wood saw-dust. Cast- 
iron cooking vessels thus tinned have a 
bright appearance, and have the ad- 
vantage of never communicating any 
taste, smell, or colour to the food cooked 
in them, even when the tinning, after 
long use, has completely disappeared. 

Colour of Tin Deposit, — ^If the tin de- 
posit is grey and dull, although abun- 
dant, prepare the bath, once or twice, 
with the acid crystallized protochloride 
of tm. With a very white deposit, but 
blistered and without adherence or 
thickness, replace the acid salt by the 
fused one. In the latter case, also dimi- 
nish the proportion of tin salt, and in- 
crease that of pyrophosphate ; a ^real 
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deal of the success of the operation de- 
pends upon the quality of the pyrophos- 
phate. When a tinning bath has been 
worked for a long time, decant the liquor 
to separate the pyrophosphate of zinc 
formed. And when, after seyeral yeai's, 
the solution is entirely used up from 
the alteration of the salts, it should be 
kept in preserving tubs, where the ob- 
jects to be tinned are put after 
cleansing. 

To Tin Zmc.— The proportions of the 
bath are as follows; — ^Distilled water, 
66 gallons; pyrophosphate of soda, 
11 lbs; fused protochloride of tin, 35 oz. 
A thin tinning is obtained by simple 
dipping, and one of any thickness by the 
aid of the battery. 

Whitening by TYn.— This is effected 
by boiling for two or three hours in 
long copper troughs, crude cream of 
tartar with tin plates supporting a layer 
of about ^ an inch of the pins, or other 
small articles, to be whitened. The 
whole charge is composed of alternate 
layers of pins and tin plates, so that 
each layer of pins is between two tin 
plates. This process will not succeed 
with iron without an intermediate coat 
of copper has been deposited. 

GiLDiNa. — Gilding by Dipping, — 
The baths employed contain gold in the 
form of a double salt of protoxide, and 
should possess little stability, that is 
to say, be decomposed and abandon the 
gold under feeble influences, and should 
dissolve the copper placed in them in an 
equivalent proportion to that of the de- 
posited gold, thus foiiniDg a new double 
salt in which the copper is in the same 
degree of oxidization as the gold. When 
the articles have been previously amal- 
gamated, it is msrcury and not copper 
which is substituted for gold in the 
solution. 

Preparation of the Gold Bath, — Dis- 
tilled water, 17 pints; pyrophosphate 
of potash, or soda, 28 oz. ; hydrocyanic 
acid of \ prussic acid, ^ of an ounce ; 
crystallized perchloride of gold, 4 of an 
ounce. The pyrophosphate of soda is most 
generally employed, and is obtained by 
melting, at a white heat, the ordinary 
crystallized phosphate of soda. The 



pyrophosphate of soda may be obtained 
in the form of crystals, which is a proof 
of a definite composition. The quantity 
of chloride represents a little more than 
•| of an ounce of pure gold treated by 
aqua regia. Put 16 pints of distilled 
water in a porcelain vessel, or an ena- 
melled cast-iron kettle, and add, by small 
portions at a time, and stirring with a 
glass rod, the pyrophosphate; heat, 
Alter, and let it cool down. The chloride 
of gold is prepared by introducing into 
a small glass flask pure gold flnely lami- 
nated, -^ of an ounce ; hydrochloric acid, 
pure, nearly 1 oz. ; nitric acid, pure, } an 
ounce. The flask is slightly heated, effer- 
vescence and abundant nitrous vaponrs 
result, and in a few minutes the gold 
has entirely disappeared, leaving a reddish- 
yellow liquor. The flask is then put 
upon a sheet of iron, with a hole in its 
centre, and supported by a tripod. The 
whole is heated by a gas or spirit lamp 
to evaporate excess of the acids; too 
much acidity may cause great iiTe- 
gularities in the working of the bath, 
and even prevent its action altogether. 
An excess of nitric acid causes a jumping 
of the heated liquors, and may over- 
throw the whole; it is preferable to 
have the hydrochloric acid predominating. 
The evaporation is finished when vapours 
escape slowly from the flask, and when 
the liquid has become of an oily con- 
sistency and of a deep red colour. The 
flask is then removed from the fire by 
wooden pincers, and set to cool upon a 
ring of plaited straw. If a more rapid 
evaporation is desired, heat the flask 
over ignited charcoal, or the spirit 
lamp ; agitate the liquid to prevent any 
of the gold from returning to the me- 
tallic state. Well-prepared chlonde of 
gold, when cold, forms a saffron-yellow 
crystalline mass. If the colour is red, 
it has been too much evaporated, and 
will do very well for electro-baths ; but 
for dipping baths it must be heated again 
after a small addition of the two acids. 
If the perchloride of gold, by too pro- 
tracted a heat, has passed to the stat« of 
insoluble pi otochloride, or even of me- 
tallic gold, the treatment must be begun 
again with the indicated mixture of pure 
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nitric and nydrochloiic acids. The per- 
forated shset of iron, upon which the 
flask rests, is intended to prevent the 
action of heat upon the sides of the 
vessel, which will decompose the films 
of chloride of gold wetting the flask at 
these places. When the chloride of gold 
is cold and crystallized, dissolve it in the 
flask with a little distilled water, and 
pour the solution through a paper Alter 
held in a glass funnel mto a clean 
bottle ; this is to separate a small quan- 
tity of silver always found in the gold of 
the trade. Rinse the flask and filter 
with the unemployed water, so as to get 
all the gold into the bath. Pour the 
Altered solution of chloride of gold into 
the cooled one of pyrophosphate, and 
stir with a glass r(xl. Lastly, add the 
hydrocyanic acid, and the bath is heated 
nearly to the boiling point for use. If 
the solution of pyrophosphate is still 
tepid, add the hydrocyanic acid before 
the chloride of gold. Hydrocyanic or 
prussic acid is not absolutely necessary ; 
but, without it, the bath is too easily 
decomposed, and the gold is too rapidly 
precipitated upon the objects placed in 
it. When the solutions are mixed in the 
cold, the liquor is yellow or greenish- 
yellow ; but becomes colourless by the 
increase of temperature. If the liquor 
becomes cun*ent red, or wine-lees violet, 
it is an indication that there is too little 
hydrocyanic acid ; add it, drop by drop, 
until the liquor becomes colourless. An 
excess of this acid is objectionable, but 
there is a very simple method of keeping 
the baths in good workmg order, by 
adding prussic acid gradually to those 
too rich in gold ; or correcting any ex- 
cess of prussic acid with a small pro- 
portion of chloride of gold, until the 
gilding is produced without difficulty 
and of the proper shade. Thus pre- 
pared, the bath will produce very fine 
gilding upon well-cleansed articles, which 
must also have passed through a very 
diluted solution of nitrate of binoxide of 
mercury, without which the deposit of 
gold is red and irregular, and will not 
eover the soldered portions. The ar- 
ticles are' supported by a hook or in a 
stoneware la(Ue perforated with holes, or 



in brass gauze baskets; they must be 
constantly agitated whilst in the bath. 
Gilders usually employ three baths, 
placed in close proximity to each other, 
and heated upon the same furnace ; the 
fii*st bath is one deprived of fold by a 
previous operation, and is used for re- 
moving all excess of acid which may 
remain upon the articles: the second 
bath still retains some gold, but not 
enough to give a sufficiently rich gild- ■ 
ing. The pieces passed through it begin 
to receive the deposit, which will be 
finished in thickness and shade m the 
third bath. A gas fumacfe, easy to 
manage, and clean in its working, may 
be arranged by havmg a properly sup- 
ported sheet-iron plate, with holes cut out 
where the kettles are to stand. Under 
each kettle place suitable giis burners; 
when the baths have been heated nearly 
up to boiling point, lower the gas, so as 
not to increase the temperature. This 
method produces much more gilding 
with a given quantity of gold, than one 
bath alone. The gilding is done in a 
few seconds; the finishing operfitions 
consist in rinsing in fresh water, drying 
in dry and warm saw-dust, and burnish* 
mg, if desired. 

Colouring Process. — ^If the gilding is 
dull and irregular in colour, melt to- 
gether in their water of crystallization, at 
about 212° Fahr., equal parts of sulphate 
of iron, sulphate of zinc, sulphate of 
alumina and potash, and saltpeti'e 
Cover the articles with the mixture, and 
put them into a cylindrical and vertical 
grate. This is placed in the centre of a 
furnace, where the charcoal bums be- 
tween the sides and the grate which 
holds the articles. When the moistened 
finger is presented to one piece, and a 
slight hissing sound is heard, the heat 
has been sufficiently raised ; put all the 
articles rapidly mto a very diluted solu- 
tion of sulphuric acid, where the coating 
of salts is quickly dissolved ; the articles 
present a warm, unifoim shade of colour. 
If the copper articles are not entirely 
gilt by the first operation, the ungilt 
portions will show themselves by a red 
colouration, and the articles must then 
be depnred of ^old^ ci^uoAni^ v&.^ ^e^ 
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anew. Sometimes, when the first gild- 
ing is imperfect, instead of colouring by 
the process just described, the articles are 
placed for a few moments into the electro- 
bath. For articles which require a good 
plating there is an easy method by this 
process of obtaining as good results as by 
the battery; it consists in gilding seve- 
ral times, by dipping; before each dip- 
ping, the article is passed through the 
solution of nitrate of binoxide of mercuiy. 
Gilding by dipping is superior to that 
by electricity in depth of shade, bright- 
ness, and especially in not scaling off, as 
the deposit is of pure gold only. 

Ormolu, — This operation consists m 
smearing, by means of a brush, the gilt 
and scratch-brushed objects with a thin 
paste o{ nitrate of potash, alum, and 
oxide of iron, which have been well 
mixed and ground under the muller, and 
to which has been added a solution of 
safiron, annatto, or any colouring sub- 
stance, according to the shade desired. 
If the gilding is strong and thick, the ob- 
jects are heated until the previous coating 
curls over at the approach of a wet finger, 
if the gilding is a mere film, the mixture 
IS simply allowed to stand upon the ar- 
ticles for a few minutes. In either case, 
the whole is rapidly washed in warm 
water holdmg in suspension a certain 
quantity of the materials for ormolu ; 
they are then rapidly dried, when they 
appear of a darker shade ; remove any 
portions too much coloured by striking 
them vertically with a brush having 
long bristles. If the tint does not appear 
satisfoctory commence the operation 
afresh, after washing off the ormolu in a 
diluted solution of sulphuric acid. 

Green and Wliite Gilding. — These 
shades may be graduated at will, and 
are obtained by adding, drop by drop, 
until the desired shade is arrived at, to 
the bath of double pyrophosphate of soda 
and gold, a solution of nitrate of silver. 
For the solution of nitrate of silver, dis- 
solve in 5 oz. of distilled water, J oz. of 
nitrate of silver crystallized, or of lunar 
caustic. Before gilding green or white, 
yellow gild the objects in the ordinary 
bath, then pass them rapidly through 
the mercurial solution, and, lastly, dip 



them into the gold bath holding the 
nitrate of silver, which parts rapidly 
with its silver upon the first articles 
steeped in it. It is necessary to main- 
tain the constancy of the shade by the 
addition of a few drops of the silver 
solution when required. 

Gilding Silver by Dipping, — ^The silver 
articles, previously cleansed and scratch- 
brushed, are boiled for about half an 
hour in the gold bath of pyrophosphate, 
to which add a few drops of sulphurous 
acid, or, preferably, hydrocyanic acid, in 
excess of the quantity needed by the 
primitive bath. This gilding is very 
fine, but without firmness. The deposit 
is rendered more rapid and thicker when 
the silver articles are stirred with a rod 
of copper, zinc, or brass. 

GUding on Porcelain, Glass, or Crystal, 
— Mix first m a crystal mortar, and 
then between a muller and a ground plate 
glass, neutral chloride of platinum with 
rectified essence of lavender, so as to 
form a thin syrup, which is applied with 
a brush m very thin layers upon the 
glass, porcelain, or other ceramic object. 
After drying, heat in a muffle up to a 
dark red ; this temperature reduces the 
platinum to the metallic state ; it then 
appears with a perfect polish. After 
cooling, pass the whole object through 
aquafortis, which is without action upon 
the platinum, but destroys the impuri- 
ties which may tarnish its surface. 
Rinse in plenty of water, wrap the ob- 
ject with a few turns of fine brass wire, 
having numerous points of contact with 
the platinized places, and dip into the 
gold bath. After a few minutes the pla- 
tinum is covered with gold which has 
the same adherence and polish. Rub the 
gold with chamois leather ; this method 
dispenses with burnishing, which is 
costly, and often impracticable in the 
deeply indented parts. If the gilding 
IS too red, add to the bath a few 
drops of a solution of double cyanide of 
potassium and silver (liquor for silver 
electroplating). This method is pre- 
ferable to that of baths with separate 
battery ; the gilding has a bright instead 
of a dead lustre, and its adherence is 
greater. 
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DuterMs Process for Bright Gold 
Gilding consists in applying with a brush 
to the objects a mixture of sulphide of 
gold and various essences, which are 
then submitted to a dull red heat. 

Gold Dipping Bath with Bicarbonates, 
—The bicarbonate bath is prepared in a 
cast-iron kettle, turned clean and smooth 
mside on the lathe, and gilt by the pro- 
tracted ebullition of nearly spent gold 
baths. Water 3^ galls. ; bicarbonate of 
potash or soda, ^ oz. ; pui*e metallic gold, 
transformed into chloride, 4^ oz. The 
whole is boiled for at least 2 hours, 
and fi'esh water added to replace that 
evaporated. A pai*t of the gold, m the 
form of a violet-black powder, precipi- 
tates, and requu*es the cooling and de- 
canting of the liquor. This is boiled 
again and the gilding proceeded with, in 
the same manner as before described, 
except that the mercurial solution should 
be more diluted than for the baths 
of pyrophosphates. The operation is 
finished when about half of the gold in 
the liquor is deposited. The remainder 
goes to the saved waste. The bicarbon- 
ate process is inferior in most respects 
to the pyrophosphate, and is now rarely 
used 

Gilding by Diluted ^a^.— This bath 
should bie employed only as a comple- 
ment to the cleansing process, before a 
more resisting gilding, as its results 
have little durability. Water, 2 galls. ; 
bicarbonate of potash, 7 oz.; caustic 
potash, 63 oz. ; cyanide of potassium, 
8 oz. ; metallic gold to be transformed 
into chloride, -^ oz. The whole is brought 
up to the boiling point, and a pale gild- 
ing is obtained even upon articles imper- 
fectly cleansed, and without using ni- 
trate of binoxide of mercury. It is pos- 
sible to add ^ oz. of chloride of gold seve- 
ml times to this bath without any other 
mbstances. Afterwards maintain it at 
the proper strength by additions of gold 
and salts in the above proportions, and 
it will last for an indefinite period. This 
bath will gild about 140 oz. of small 
jewellery with -X oz. of gold, whereas a 
pyrophosphate bath gilds only about 
35 OS. of small articles with the -^ oz. 
•f gold extracted from the liquor. 



Gilding by Stirring and Gold Amc^ 
gam, — In the centre of a charcoal stove 
put a crucible holding a given quantity 
of pure and dry mercuiy, and when the 
temperature has reached about 212° 
Fahr. add ^ the weight of gold. Stir with 
an iron rod until the amalgam has ac- 
quired the consistency of butter, throw 
it into cold water, and keep it there for 
use. Cleanse the articles to be gilded in 
aquafortis, put them in a stoneware 
pan, and pour over them a diluted solu- 
tion of niti*ate of binoxide of mercury, 
taking care to move the articles about 
all the time, in order to cover them with 
a regular white coating of mercury. 
Add the desired proportion of amalgam ; 
on stirring the articles this is spread nil 
over them. Then rinse the articles in 
cold water, place them in a large and 
deep copper ladle, perforated with nu- 
merous small holes, and having a long 
handle. Hold the ladle over a charcoal 
fire, and constantly stir it about in order 
to have the heat equal everywhere. The 
mercury of the amalgam is soon volati- 
lized, and the gold remains adherent to 
the ai*ticles. If instead of a yellow 
gilding a red one be desired, this is got 
by waxing, which consists in pouring 
upon the pieces, kept in the ladle and 
upon the fire, in a well mixed and fluid 
state ;— oil, 25 pai*ts ; yellow wax, 25 ; 
acetate of copper, 10; red ochre, 40. 
The articles must be constantly agitated, 
and the mixture allowed to bum out, 
when the whole is thrown into a vei'v 
diluted solution of sulphuric acid. The 
waxing is only to be done after the 
complete volatilization of the mercury. 
When removed from the pickle, the 
gilding has the dull ochre appearance, 
and must be scratch-brushed. Small 
articles are brightened in a long narrow 
bag, where they are put with copper 
pearls, or the waste from these pearls, 
and wet with vinegar water ; a to-and- 
fro motion is impaired to the bag, and 
the gilt articles and the copper granules 
polish each other. Rinse and dry m 
saw-dust, and burnish if required. 

Cold Gilding with the Hag, — Dissolve 
finely laminated pure gold in aqua regia 
made of nitric acid^ 5 \tastA\ ^»!v ^ssv- 
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moniac, 2 ; saltpetre, ^. Heat carefUily 
npon a gentle fire ; when all the gold has 
disappeared, pour the cooled contents of 
the flask into a flat-bottomed stoneware 
pan. Into this liquor, place one upon 
the other, and in sufficient quantity, 
squares of linen cloth, strike them with 
a glass rod, in order that they may 
equally absorb the chloride of gold. 
£ach square of cloth is taken out with 
wooden pincers, well drained, and spread 
for drying in a dark chamber. When 
nearly dry, each piece of cloth, sup- 
ported upon glass rods, is placed on top of 
a charcoal fire, and soon takes fire. The 
combustion is aided by the presence of 
the saltpetre, and is finisned upon a 
marble slab. Grind the ashes under a 
mnller, collect and keep them between 
the folds of a parchment leaf, around 
which a wet cloth has been folded. The 
powder is then ready to use; mix it 
upon a slab with a few drops of water, 
and with this paste rub the well-cleaned 
surfaces of the silver to be gilt. The 
smooth surfaces are rubbed with the 
thumb, the fillets or grooves with a fine 
cork cut to the proper shape, and the 
corners or angles with a stick of soft 
wood, such as linden or poplar ; -the arti- 
cles are then burnished. This gilding is 
very thin, but quite resisting, especially 
after the action of the burnishing tool, 
which forces the gold into the pores of 
the silver. If a red shade be desired, 
add a small proportion of pure copper to 
the gold to be dissolved in aqua regia. 

Gilding wth the Brush or with Shell 
Gold, — ^The gold powder is prepared by 
rubbing the cuttings of gold-beaters' 
foil under the muller ; to prevent them 
from being blown away, add a small 
quantity of white honey. When fine 
enough put the paste into water, by 
which the honey is dissolved. After 
several washings, sattlings, and decant- 
mgs, allow the powder to dry. In case 
of hurry, the washing may be performed 
npon a paper filter. The dry powder is 
again ground with a little gummy 
water, and the paste spread over the in 
tide of a mussel-shell. The gold powder 
IS mixed with gum water, and applied 
with a brush upon the parts to be 



mended, and allowed to dry. If a green 
gold powder be d^ired, mix silver foil 
with the gold cuttings. An addition of 
rose copper foil produces a red gold. 
The preparation is the same for iSver 
powder employed for mending slight de- 
fects in silver articles not exp<^ed to 
friction. 

Gold Electroplating. — It is not 
always necessary in electrogilding to 
use a battery, for the contact of two 
heterogeneous vessels, especially within 
a salt or acid liquor, is enough to pro- 
duce electricity ; thus it is sufficient to 
plunge the articles, attached by zinc 
wires, into gold baths prepared for the 
use of batteries, to have the operation 
taking place in the same manner as 
with a separate battery. Electrogild- 
ing in the cold is employed for large 
pieces, such as clocks; whilst elec- 
trogilding by heat is more adapted to 
the gilding of small articles, such as 
forks and spoons. The deposits prodnced 
by hot gilding are more smooth and 
clean, the colour is deeper, and the arti- 
cles when removed from the bath may 
not require colouring; and with the 
same quantity of gold, gilding by heat 
is much more durable than that ob- 
tained from cold baths. Steel, tin, or 
lead can be gilt in hot baths, but not in 
cold. 

Gold Electrogilding Baths. -— 1. Dis- 
tilled water, 2\ gallons ; cyanide of po- 
tassium, ordinary 70 per cent., 10} ox. • 
pure .gold, 3} oz. ; aqua ammonia, 
17} oz. Heat the gold in a glass flasK 
with 9 oz. of pure hydrochloric add, 
and 4} oz. of pure nitric acid. When 
the gold is dissolved, continue the heat 
in order to expel the acid fumes, and 
until the colour of the liquid is dark 
red, nearly black. Remove from the 
fire, and dissolve the crystalline mass 
formed in cooling in 3 or 4 pints of 
water, and pour into a large porcelaili 
dish. Add the ammonia, which pro- 
duces an abundant yellow precipitate of 
gold ammonium; pour upon filtering 
paper, and the filtered liquid, which still 
contains traces of gold, is kept with the 
saved waste. Wash the precipitate 
remaining upon the filter several timw 
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with cold water, until it no longer 
smells of ammonia. It must not be 
dx'ied, as it is a fulminating mixture, 
and consequently very dangerous. Next 
dissolve in the vessel used as a bath 
the cyanide of potassium in the dis- 
tilled water. Filter, and add the wet 
gold ammonium, which rapidly dissolves 
when stii-red, and forms a clear gold 
bath. But before using it cold, the am- 
monia should be expelled by boiling for 
about one hour. For a newly-prepared 
cold electrogilding bath, the ordinaiy 
cyanide of potassium is preferable, on 
account of the potash it contains, which 
renders the liquor a better conductor 
of electricity. But for the preserva- 
tion of the strength, the pure cya- 
nide is better, as it possesses the advan- 
tage of a constant composition, and does 
not load the solution with foreign salts. 
The gold solution for maintaining the 
metallic strength of the bath is pre- 
pared as follows ; — Transform the gold 
into precipitate of gold ammonium, 
as above described, place it in water, 
2 pints of water to 4 oz. of gold, then 
add cyanide of potassium until the 
liquor is colourless. If there is not suf- 
ficient water with the gold ammonium, 
the liquor will be dark red, and will 
not be decoloui'ized by cyanide. 2. Dis- 
tilled water, 2^ gallons ; cyanide of 
potassium, pure, 7 oz. ; or ordinary 
cyanide, according to strength, 10 to 
14 oz. ; pure gold, 3^ oz. Make a neu- 
tral chloride of gold, as in the preceding 
formula, and, when cold and crystal- 
lized, dissolve it in 3^ pints of water. 
Filter if needed. Dissolve the cyanide in 
14 pints of water, filter, and mix the 
two solutions, which become colourless. 
When it is possible to boil this bath for 
half an hour before using it, it becomes 
a better conductor of electricity, and 
the gilding is more uniform. Its 
strength is maintained by additions of 
neutral chloride of gold and pure cya- 
nide of potassium, from 1 to 1} of pure 
cyanide to I of gold. Both the above 
bkths may be dilated with once or twice 
their yolnme of water ; the gilding will 
remain fine, bnt the proportion of gold 
deposited will be less in a given length 



of time. 3. Yellow pmsslate of potash, 
7 oz. ; pure carbonate of potash, 5 oz. 
sal ammoniac, 1 oz. ; pure gold trans- 
formed into chloride, ^ oz. ; water, 
2^ gallons. Boil all the salts together, 
less the chloride^ of gold, separate by 
filtration the precipitate of cai'bonate of 
iron, then add the chloride of gold dia- 
solved in a little water, and allow the 
bath to cool off. Any kind of gold salt, 
and the oxide, or even finely-powdered 
metal, may take the place of the chloride 
of gold ; but the latter is preferred on 
account of the facility of its prepara-' 
tiou, and of its solubility. Any kind of 
gold salt will be transformed into cya- 
nide by the cyanide of pot<issium. The 
small proportion of the chloi'ide of po- 
tassium resulting from the transfoima- 
tion of the chloride of gold into cyanide 
does not prevent the good working of 
the baths. The addition of a little 
prussic acid produces a brighter, but 
thinner, gilding. The indicated cya- 
nides may be replaced by the cyanides 
of sodium, calcium, and ammonium. 
Cold gilding baths are generally kei)t 
in porcelain or stoneware vessels; but 
for large volumes of liquor use wooden 
troughs lined with gutta-percha plates. 
The sides of the troughs support anodes 
of laminated gold, which dip entirely 
into the liquor, and are held by small 
platinum wires; they are connected 
with the positive pole of the battery. 
Suspend the firticles by means of me- 
tallic slinging wires to a movable frame 
of clean brass rods connected with the 
negative pole. The deposit of gold 
should be pure yellow, but it has some- 
times a dull earthy grey colour. In 
that case scratch-brush it with the 
greatest care, and then pass it through 
the ormolu colouring. The gold anode 
conducts the electricity, and also main- 
tains the metallic strength of the bath 
up to a certain point ; but it is neces- 
sary to add now and then either the 
oxide or the chloride of gold, and a cer- 
tain proportion of cyanide of potassium, 
to make up for that transformed intu 
carbonate of potash and cyanide of am- 
monia. The proportion of cyanide is 
about double that of tha <i\\\sjrtS&», ^1 
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gold added ; this is ascertained by the 
colour of the bath and the shade of the 
deposit ; if the proportion of the chlo- 
ride of gold is too great, add more cya- 
nide. If gold predominates, the deposit 
is quite black or darl^^ red ; when the 
cyanide is in excess, the gilding is very 
slow and grey, and it will sometimes 
happen that pieces already gilt will lose 
their gold. When the bath is not in 
use, the gold anode must be removed 
from it, otherwise it will be dissolved. 
If the anode Were partly immersed in 
the bath, it would be rapidly cut at the 
level of the liquid ; for this reason use 
the platmum wires, which are not acted 
upon. It IS remarkable that the solu- 
tions of cyanides, even without the ac- 
tion of the electric current, raf'Hly 
dissolve all the metals except platinum 
in the cold or at a moderate tempera- 
ture, and that at the boiling point they 
have scarcely any action upon the me- 
tals. Cold elcctrogilding should be 
done slowly ; and it is necessary to often 
look at the pieces in the bath, and 
scratch-brush those with an irregular 
deposit, or with dark spots. The in- 
tensity of the current should be often 
changed by increasing or diminishing 
the number of the elements, or the 
strength or the volume of the liquors 
in the battery. With too much inten- 
sity in the current, the deposit is black 
or red; it is yellow with the proper 
amount of electricity. With a weak 
current those portions opposite the 
anode only get covered with gold ; it is 
well to change the position of the ob- 
jects often, in order that the deposit 
be regular. With a freshly-prepared 
bath, it may happen that surfaces 
already gilt will lose iheir gold by 
changing their positions. This is a sign 
that the bath contains too much cya- 
nide of potassium, and too little gold, 
or that the electric current is too weak. 
When the deposit obtained in cold baths 
IS unsatisfactory in appearance, although 
the quantity is sufficient, the proper 
thade may be imparted by — 1. The gilt 
article is steeped in a solution of nitrate 
of binoxide of mercury, until it has 
become white. It is heated afterwards 



to volatilize the mercuiy, and scratch- 
brushed. 2. Place the article into con- 
centrated sulphuric acid, then heat it 
until abundant white fames are disen- 
gaged, throw it, still hot, into a weak 
pickle of sulphuric acid. In this case, 
the acid has destroyed the organic im- 
purities which may exist in the deposit, 
and reduces the subsalts of gold to the 
metallic state. 3. Smear the article 
w^ith a thick paste of water and pow- 
dered borax, or with biphosphate of 
lime of the consistency of honfey, and 
heat until igneous fusion tiikcs place. 
Then put the article into diluted sul- 
phuric acid, which dissolves the borax 
or the biphosphate, and leaves the gold 
with its natural bright lustre. When, 
after scratch-brushing small gilt arti- 
cles, their colour is not entirely satis- 
factory, it may be improved by pi ting- 
ing the articles again into the bath but 
for an instant, and then immediately 
into boiling water. For gilding Ger- 
man silver, the solution should be 
worked at rather a low temperature, 
and with a less surface of anode. The 
solution should be just so weak in pre- 
cious metal, that the German silver will 
not precipitate the gold without the aid 
of the battery; otherwise the deposit 
will take place so rapidly that the gold 
will peel off when being burnished or 
scratch-brushed. 

Gold Electroplating in Hot Baths is 
more regular, more rapidly obtained, 
and possesses a deeper shade, than that 
by cold baths. 1. Ciystallized phos- 
phate of soda, 21 oz. ; bisulphite of 
soda, S^ oz .; pure cyanide of potassium, 
^ oz. ; pure gold, transformed into chlo- 
ride, \ oz. ; distilled water, 2^ gallons. 
This is satisfactory for elcctrogilding 
silver, bronze, and other alloys rich in 
copper. For gilding wrought and cast 
iron and steel directly, without a pre- 
vious coat of copper, the bath is modi- 
fied as follows; — Distilled water, 2^ 
gallons ; phosphate of soda, 17^ oz. ; 
bisulphate of soda, 4^ oz. ; pure cyanide 
of potassium ^ oz. ; gold transformed 
into chloride, \ oz. The proportion of 
gold indicated is that of the metal em- 
ployed, and it is not necessary to mind 
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the weight of the chloride, if the proper 
amount of gold is dissolved in aqua 
regia. Ten parts of metallic gold cor- 
res])onds to about 18 parts of neutral 
chloride, or to 23 or 22 paHs of acid 
chloride such as is usually sold. Steel 
articles, after cleansing by alkalies, 
must be passed rapidly through a very 
diluted solution of hydrochloric acid, 
wiped, and dipped into a very hot bath 
with an intense galvanic current at the 
beginning, which is gradually dimi- 
nished by partly withdrawing the pla- 
tinum anode. Small articles of steel, 
such as pens, or watch hands, are 
threaded on a thin brass wire, and sepa- 
rated one from the other by glass beads. 
After cleansing, they are put into the 
boiling bath, rinsed, dried, and polished 
in hot and dry saw-dust. It is pre- 
ferable to give zinc, tin, lead, anti- 
mony, or the alloys of these metals, a 
previous coat of copper, or to begin the 
gilding in a hot gold electro-bath, nearly 
worn out, and to scratch-brush the 
articles carefully. The gilding is com- 
pleted in a new hot bath, with a strong 
current. 

Preparation of the Gold Bath. — 1. Put 
four-fifths of the distilled water into a 
porcelain dish, or an enamelled cast-iron 
kettle, heated over a charcoal stove, and 
dissolve in it, by the aid of stirring, the 
crystallized phosphate of soda. When 
this is entirely dissolved, remove the 
liquor from the fire, filter if necessary, 
and allow it to cool off. 2. Place the 
gold in a glass fiask, with ^ oz. of pure 
nitric acid and 1 oz. of pure hydro- 
chloric acid. Heat slowly until the 
gold has dissolved, and then more rapidly 
to expel the excess of acid. There 
should remain a thick liquid of a black- 
ish-red colour. Remove the flask from 
the fire, and by cooling the contents 
form a brown-red crystalline mass. The 
cooling is important. 3. Dissolve in a 
porcelain dish, in half the remaining 
water, the bisulphite of soda and the 
cyanide of potassium. 4. Then dissolve 
the neutral chloride of gold in the re- 
maining water, and pour it slowly, 
stirring with a glass rod, into the cold 
solution of phosphate of soda ; add the 



solution of bisulphite and of cyanide. 
The whole liquor soon becomes colour- 
less ; the bath is then ready. If the 
chloride of gold were thrown into the 
solution of phosphate of soda while hot, 
there would be danger of a partial re- 
duction of the gold in the form of a 
metallic powder. The hot electrogild- 
ing baths for small quantities of liquor 
are kept in porcelain dishes, but for 
large baths use enamelled cast-iron 
kettles. The temperature m.ay vary 
from 120° to 175° Fahr. Small articles, 
such as jewellery, are kept in the right 
hand with the conducting wire, and 
plun§ed and agitated in the bath. The 
left hand holds the anode of platinum 
wire, which is steeped more or less in 
the liquor, according to the surface ol 
the articles to be gilt. Large pieces 
are suspended to one or more brass rods, 
aud are not moved about. The gilding 
is very rapid, and a sufficient thickness 
is obtained after a few minutes. The 
shade of the gold deposit is modified by 
the amount of the platinum anode dip- 
ping into the liquor. If it dips but a 
little, relatively to the surface of the 
articles, the gilding is pale ; by immers- 
ing it more the shade will become dee]>er 
and deeper, until it is red. The pla- 
tinum anode is connected by a conduct- 
ing wire to the positive pole of the bat- 
tery, and the conducting wire startmg 
from the negative pole, touches or sup- 
ports the articles to be gilt. As a 
rule, it is preferable to replace the im- 
povenshed baths by fresh ones, instead of 
keeping up their strength by additions 
of metal, especially for small articles. 
When gilding large pieces, maintain the 
strength of the baths by successive ad- 
ditions of chloride of gold, or, what ia 
better, of equal parts of gold ammonium 
and pure cyanide of potassium. In this 
manner baths may be made to last a 
long time, but they are open to the in- 
convenience of furnishing a red or green 
gildine, if many articles of copper or of 
silver nave been gilt in them. Articles 
of copper, or its alloys, should be per- 
fectly cleansed, nd may be passed 
through a verv diluted solution of ni- 
trate cf binoxide of mercury. Silver 
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requires to be heated, dipped, and per- 
fectly scratch-brushed. For this metal 
the gilding should be strong, m order to 
prevent the corners and raised parts 
from becoming white and bare ; and it is 
a good precaution to give it a coat of 
copper or brass, or a ^rst gilding m an 
old bath. 2. Phosphate of soda, 14 oz. ; 
bisulphite of soda, 3^ oz. ; bicarbonate 
of potash and caustic potash. If oz. of 
each ; cyanide of })ot.'\ssium and pure 
gold for neutral chloride, ^ oz. of each ; 
distilled water, 2^ gallons. All the 
substances except the chloride of gold 
may be dissolved together, and filtered 
if necessary ; then the solution of chlo- 
ride of gold is added. This bath is 
heated at from 120° to 140°Fahr., and 
produces a very fine gilding, but it re- 
quires an intense electric current. It 
does not suit for the direct gilding of 
iron or steel. 3. Yellow prussiate of 
potash, 5^ oz. ; carbonate of potash, 
pure, If oz. ; hydrochlorate of ammo- 
nia, -I oz. ; pure gold for neutral chlo- 
ride, -^ oz. ; water, 1 gallon. Dissolve 
the first three salts in hot water, and 
filter the solution ; after cooling add the 
gold solution, and boil for half an hour, 
taking care to replace the evaporated 
water. 4. Pure cyanide of potassium, 
If oz. ; pure gold, for neutral chloride, 
^ oz. ; water, 5 pints. Dissolve the 
chloride of gold in the whole of the 
water, and add the cyanide, which dis- 
solves and makes the liquor colourless. 
This bath may be employed with little 
regard to temperature, and is simple in 
its ingredients. Unfortunately it is not 
uniform in its working, as it will ungild 
one face of the object while the other 
face becomes gilt, or may produce a red 
gilding at the bottom and a yellow one 
at the top. These inconveniences will 
partly disappear by a long ebullition. 

Management of Hot Gold Baths. — ^The 
baths may be more concentrated, the 
quantity of water may be diminished, 
without changing the proportions of the 
salts and of the gold. But it is prefer- 
able to use diluted solutions, which de- 
liver the metal in smaller quantity in a 
given time, but more homogeneous in 
substance. The articles should be kept 



m constant agitation ; there is then no 
difference of specific gravity among the 
layers of the liquor, and the gilding pos- 
sesses a uniform colour. A foil or a 
wire of platinum is preferred to a so- 
luble anode of gold when electrogilding 
by the aid of heat, as it is not dissolved, 
and is more handy for regulating the 
intensity of the current, by immei*sing it 
more or less in the liquid. Thus with 
the same bath and battery three dif- 
ferent shades can be obtained; a pale 
colour, with the anode dipping but 
slightly ; a yellow colour, when the im- 
mersion is greater, and a red gold, if the 
whole anode is in the liquor. In a bath 
of pink gold, composed of gold, copper, 
and silver, by increasing or diminishing 
the length of the platinum anode in the 
liquor, the deposit will have a white, 
yellow, or red shade, as the various metals 
require different degi'ees of intensity for 
their reduction in the galvanic current. 
In hot electrogilding baths, and espe- 
cially with small articles, keep them in 
the right hand constantly moving in the 
liquid, while the left hand is employed 
in changing the position of the platinum 
anode, so as to suit the surface and the 
nature of the articles, and obtain the 
desired shade. The hot baths may have 
their strength maintained by successive 
additions of chloride of gold with a 
proper proportion of the other salts; 
but it is preferable to wear out the bath 
entirely and to prepare a new one. 
When a bath is exhausted, the gilding is 
red if much copper has been gilt in it, 
and green in the case of silver articles. 
It may then be used for a first coat upon 
objects which are to be finished in a new 
bath. Thus green or white golds result 
from the simultaneous deposit of gold 
or silver in various proportions; red 
gold from the alloy of copper and gold ; 
and pink gold from the combination of 
gold, silver, and copper. 

Oreen and WlUte Golds. — Add to one 
of the above baths a solution of tlie 
double cyanide of silver and potassium, 
or a diluted solution of nitrate of silver, 
until the desired shade is obtained. The 
tints will vary from a leek-green to a 
very pale whitish -yellow. This kind of 
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gilding mixed upon the same articles 
with red, yellow, or pink gold, will pro- 
duce splendid effects of contrast, espe- 
cially upon chased parts, where the 
green gold has a velvety lustre. 

Bed Gold. — ^Mix in suitable propor- 
tions the electro-copper bath already 
described with one of the baths for 
electrogilding ; or use an old bath in 
which a great many copper articles 
have been gilt, with an intense current 
of electricity. Yellow gilding may be 
made to pass to red, by heating it after 
it has been covered with a paste of ace- 
tate of coi)per, cream of tartar, and 
common salt. Plunge the heated piece 
into a weak solution of sulphuric acid, 
and carefully scratch-brush afterwards. 

Pink Gold or New Gold.— This kind of 
gilding is the most difficult to obtain on 
account of the different tendency of the 
various metals to galvanic decomposi- 
tion. Pink gilding, to be perfect, should 
present at the same time the red, yellow, 
and white shades, in such a manner that 
a practised eye will distinguish them. 
The articles are first gilt yellow by the 
pyrophosphate bath for dipping, or by 
the hot electro-bath. Then, without 
drying, but keeping them in fresh water, 
small packages are made weighing 
from 1 oz. to 2 oz. each ; pass lightly 
through the mercurial solution, and then 
red gilt in an old and hot bath, where a 
great deal of copper has already been 
gilt, or in a new bath composed of 10 
parts of hot electrogilding bath, first 
formula, and 3 to 4 parts of the fii*st 
coppering solution, with battery. For 
imparting the whitish tint of articles 
gilt by stirring and of the gold alloy for 
jewellery, the red gilding is passed 
through a boiling and nearly exhausted 
bath of pyrophosphate, to which add 
one-tenth, or a twentieth, or a thirtieth 
of its volume of a silver bath, or simply 
a few drops of a concentrated solution 
of nitrate of silver. In either cn^e a 
blush of silver is deposited upon the red 
gilding. This gilding should be scratch- 
brushed or burnished, and may be 
chased, but the lustre soon disappears 
on account of the proportion of copper. 
To obtain the proper pink gilding, if 



the fii'st deposit is unsatisfactory, plunge 
the articles for a few seconds into a 
mixture of 5 parts of sulphuric acid 
to 1 of nitric acid. The copper and 
silver are dissolved, and the yellow 
gilding reappears, upon which the oper- 
ation may be begun anew. Besides the 
variations of colour in gilding due to 
the dipping of the anodes more or less 
into the bath, and to the strength of the 
electric current, moving the Articles 
about in the bath will at all times en- 
able the operator to vary the colour of 
the deposit from pale straw yellow to a 
very dark red. The temperature of the 
solution likewise influences the colour of 
the deposit, the colour being lightest 
when the solution is cold, and gradually 
becoming darker as the temperature in- 
creases. 

Gilding Watch Farts. — In gilding 
small articles for watchmakers, gold is 
seldom directly applied upon the cop- 
per ; there is generally a preliminary 
operation, called graining, by which a 
grained and slightly dead appearance is 
given to the articles. 

Preparation of the Silm' Parts. — 
Marks of the file are obliterated by a 
rubbing upon a wet stone, and lastly 
upon an oilstone. Any oil or grease is 
removed by boiling the parts for a few 
minutes in a solution made of 100 parts 
of water and 10 of caustic soda or 
potash ; rinse in clean water, which 
should wet them entirely if all the oil 
has been removed. The articles are 
threaded upon a brass wire; cleanse 
them rapidly in the compound acids for 
a bright lustre, and dry them carefully 
in white wood saw-dust. The pieces are 
fastened upon the even side of a block 
of cork by brass pins with flat heads. 
The parts are then thoroughly rubbed 
over with a brush, entirely free from 
grease, and charged with a paste of 
water and very fine pumice-stone pow- 
der. Move the brush in circles, in 
order not to rub one side more than the 
other ; thoroughly rinse in clean water, 
and no particle of pumice-dust should 
remain upon the pieces, or the cork. 
Next place the cork and the pieces into 
a weak mercurial wlu.tvi^"«V>jv^x<«:^ 
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•lightly whitens the copper, composed of 
— water, 2|- gallons, nitrate or binoxide 
of mercury, ^ of an ounce ; sulphuric 
acid,! of an ounce. The pieces are passed 
quickly through the solution, and then 
rinsed.' This operation gives strength to 
the graining which, without it, possesses 
no adherence. 

Oraining Powders, — 1. Silver in im- 
palpable powder, 1 oz. ; cream of tartar, 
finely pulverized and passed through 
a silk sieve, 10 oz. ; common salt, 
pulverized and sifted as above, 2 lbs. 
2. Silver powder, 1 oz. , cream of 
tart.'ir, 4 to 5 oz. ; common siilt. 
white and clean, 13 oz. 3. Silver 
powder, 1 oz. , cream of tartar, 3 oz. ; 
common salt, white and clean, 2 lbs. 
All these substances should be as pure 
as possible, and perfectly dry. Cream 
of tartar is generally dry ; common salt 
often needs, before or after it has been 

{pulverized, a thorough drying in a porce- 
ain or silver dish, in which it is kept 
stirred with a glass rod or a silver 
spoon. The mixture of the three sub- 
stances must be thorough, and effected 
at a moderate and protracted heat. 
The graining is the coarser the more 
common salt there is in the mixture ; 
and it is the finer and more condensed 
as the proportion of cream of tartar is 
greater, but it is then more difficult to 
scratch-brush. 

Silver Powder. — The silver jwwder is 
obtained by immersing cleansed copper 
plates in a very diluted solution of ni- 
trate of silver made with distilled 
water. The more diluted the solution 
is, the finer is the precipitate of silver 
upon the copper, and the more easily it 
is removed. In a glass or porcelain 
vessel f of an ounce of crystallized ni- 
trate of silver are dissolved in 24- gal- 
lons of distilled water, and 5 or 6 bands 
of cleansed copper } of an inch wide are 
placed in it. These bands should be 
long enough to allow of a portion being 
above the liquid. The whole is kept in 
a dark. place for 24 hours, and now and 
then stirred with the copper bands. 
This motion is sufficient to loosen the 
deposited silver, and present fresh cop- 
pejr surfapes to the act)0|i of the lir^uor. 



When no more silver deposits on the 
copper, the operation is completed, and 
there remains a blue solution of nitrate 
of copper. The silver powder is washed 
by decantation, or upon a filter, until 
there remains nothing of the copper 
solution. It is then carefully dried, 
avoiding contact with hard bodies. Nu- 
remberg powder is produced by grind- 
ing a mixture of honey and srirer foil 
upon a ground-glass plate with a mullcr 
until the proper fineness is obtaineii. 
The silver is separated by dissolving 
the honey in boiling water, and washing 
the deposited metal in a filter, until 
there is no rejnaining trace of honey. 
The silver is then carefully dried at a 
gentle heat. 

Graining, — A thin paste made of one of 
the above powdei*s and water is spread by 
means of a spatula upon the watch parts 
held upon the cork. The cork itself is 
placed ui)on an earthenware dish, to 
which a rotating movement is imparted 
by the left hand. An oval brush with 
close bristles, held in the right hand, 
rubs the watch parts in every direction, 
but always with a rotaiy motion. A 
new quantity of the paste is added two 
or three times, and rubbed in the 
manner indiaited. The more the brush 
and the cork are turned the i*ounder 
becomes the grain, which is a good qua- 
lity; and the more paste added the 
larger the grain. When the desired grain 
is obtained, the pieces are washed and 
i then scratch-brushed. The wire brushes 
employed, which usually come from 
Nuremberg, are made of brass wires as 
fine as hair, very stiff and springy. It 
is nccessarv to anneal them upon an even 
fire to di^crent degrees ; one soft, or 
ha4f annealed, for the first operation or 
uncovering the grain; one harder, for 
bringing up the lustre ; and one very 
soft, or fully annealed, used before gild- 
ing for removing any marks which may 
have been made by the preceding tool, 
and for scratch-brushing after the gild- 
ing, which, like the graining, must hn 
done by giving a rotary motion to 
the tool. Decoctions of liquorice or 
saponaire are employed in this opera- 
tion. 
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Hesists. — 1. If it happens that the same 
watch part is composed of copper and 
steel, this latter metal requires to be 
]>reserved against the action of the 
cleansing acids and of the graining mix- 
ture, by a composition called resist. 
This consists in covering the pinions and 
other steel parts with a fatty composi- 
tion, which is sufliciently hard to re:>ist 
the tearing action of the bristle and 
wire brushes, and insoluble in the alka- 
lies of the gilding bath. Yellow wax, 
2 oz. ; translucent colophony, 3-J oz. ; 
extra fine red sealing-wax, 1^ oz. ; im- 
palpable peroxide of iron or polishing 
rouge, 1 oz. Melt the colophony and 
sealing-wax in a porcelain dish upon a 
water bath, and afterwards add the 
yellow wax. When the whole is 
thoroughly fluid, gradually add tlie 
rouge, and stir with a wooden or glass rod. 
Withdraw the heat, but continue the stir- 
ring until the mixture becomes solid, 
otherwise all the oxide of iron will fall to 
the bottom . of the mixture. The flat 
parts to receive this resist are slightly 
heated, and then covered with the mix- 
ture, which melts and is easily spread. 
For covermg steel pinions, employ a 
small gouge of copper or brass fixed to a 
wooden handle. The metallic part of 
the gouge is heated upon an alcohol 
lamp, and a small quantity of resist is 
taivcn with it. The composition soon 
melts, and, by turning the tool around 
the steel pinion, this becomes coated. 
Use a scratch-brush with long wires, as 
their flexibility prevents the removal of 
the composition. When the resist is to 
be removed after gilding, place the parts 
in warm oil or into tepid turpentine, 
then into a very hot soap-water or alka- 
line solution, and, lastly, into fresh 
water. Scratch-brush and dry in warm 
saw-dust of white wood. The holes of 
the pinions are cleaned and polished 
with small pieces of very soft white 
wood, the friction of which is sufficient 
to restore tiie primitive lustre. The 
gilding of i)arts composed of copper and 
steel requires the greatest care, as the 
slightest rust destroys their future use- 
fulness. Should some gold deposit upon 
the steel, it should be removed by ruj?- 



bing with a piece of wood and impal 
pable pumice-dust, tin putty, or rouge. 
2. Again, when it is desired to obtain 
gildings of several colours upon the 
same object, resists, generally made of 
some kind of varnish, are used; after 
having gilt an article of a uniform red 
or green colour, it is covered with a fat 
varnish, made drying by the addition of 
chromate of lead, at those places which 
are to resist the action of the new bath, 
liy means of resists and successive baths, 
several different shades can be obtained 
upon the same object. The resist var- 
nishes are applied with a brush or 
l»encil, and should be thoroughly dried 
in a stove before placing the object into 
another solution* These varnishes may 
be coloured with various oxides or 
coloured salts, in order to facilitate 
their use upon those places which should 
be shari)ly marked ; chromate of lead 
and artificial ultramarine blue are well 
suited for the* purpose. Resist var- 
nishes are also used for preserving the 
reverse parts of articles which have to 
receive the gilding only on the front. 
When the oj>eration is finished, the re- 
sist is easily removed by a washing, 
first with essence of turj»cntine, gaso- 
line, benzine, or benzole, and then with 
alcohol ; when benzole is used, it is 
sufficient to wash the article in boilirfg 
water, and then to dry it in wai*m saw- 
dust of fir- wood. It comes out perfectly 
clean. This is not always the case with 
rectified turpentine, and it may be 
necessary to plunge the object into a 
hot alkaline lye, then to rinse and dry 
it in warm saw-dust. 

Gilding. — After the preparations de- 
scribed, the gilding may be effected by 
some of the processes already mentioned. 
Hot baths must not be employed for 
those pieces covered with the resist. 
Heat \ of an ounce of finely laminated 
and pure gold in order to destroy all 
organic substance, dissolve in a glass 
flask with -^^ of <in ounce of pure nitric 
acid, and ^ of an ounce of pure hydro- 
chloric acid. When the gold is dis- 
solved, evaporate the excess of acids, 
leaving in the flask a syrupy dark-red 
liquid ; the whole is tl^ep removed froip 
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of a yellow powoer ui ammoniorei oi 
gold, or fulmiuats of gold, which ia a 
detonating powdar when drjr. The pro- 
partioD of ammoDLn ie aiilRcLCDt, when 
a new quantit]' of this reagent, being 
added to the clear liquid above the 
lettled powder, does not produce any 
new precijiitate. llie cicnr liquor is 
decanted and kept among the saved 
waste. Collect the settled powder upon 
a small filter, previously wetted with 
distilled water, there wash with dis- 
tilled water until all ammoniacal smell 
luiB disappeared. The filler and its con- 
tenU are ailerwai'ds put into n glass or 
porcelain vessel with a quart of distilled 
water and J of an ounce of pure cyanide 
or' potassium, which mpidly destroys the 
gold and passes through the filter. The 
whole is filtered agaiu, bailed for 15 to 



inches. The articles to be gilt an »u- 
pended to meCnllio holders, cooBected 
with the ziDC pale of a battery, and of a 
shape appropriate to the nature and Ibnn 
of the wBlch parts. One or more plati- 
nam wires are used for anodes, and are 
disposed in the centre or round the bath. 
The battery most generally emplojed 
Is composed of three, four, fire, or ail 
■mail Duuiell's elements. Those with 
balloons, ou nccounC of their conitanoy, 
Ehould be preferred. The slower the 
gold deposit, the finer and more adherent 
it is. When the coating Is suflicient, 
wash the articles in clean water, and fii 
again upon the cork in order to proceed 
to the last scratch -brushing with a de- 
coction of liquorice, or of horsa-chestDat. 
CWing TAia Wirts.—GUt rilver is 
fine; gilt copper is half fine; and copper 
or brass alone, is false. At the present 
lime, nearly all gilt wire is gilt by elec- 
tricity ; the baths and the batteries are 
the same as those already mentioned, but 




aO minutes, filtered agahi, and left to | may be heated either with solid fuel or 
cool. The bath obtained is eicellent for gns, is a cast-iron enamelled keitle B, 
gilding the most delicate watch pai-ts, about 3 feet long, 18 inches wide, and 4 to 
with an electric current regulflted to suit 7 inches deep, for holding the gold batli. 
the surfaces to be gilt. Several of these ' If gas Is used as fuel, the burner should 
baths, m various degrees of exhaustion, I be an elliptic ring with 25 or 30 
are generally kept in glass or porcelain jets attached to it, or the same kettle 
vessels flat-bottomed, and holding from may be used as a cold bath if desired, 
7 to 9 pints within a depth of 4 to 5 ' the fire being optional. At one end of 
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^he apparatus, near the battery, are two 
wooden stands C, supporting an iron rod 
which passes through a certain number 
of wooden spools carrying the wire to 
be gilt. These spools turn freely upon 
the rod, and the unwound wires, before 
dipping into the bath, are pressed against 
a copper or brass rod D connected with 
the negative, zinc, pole of the battery; 
thus the wires are connected with this 
pole. The wires dip into the bath to 
about two-thirds of its depth, and are 
kept stretched by small grooved pulleys 
E E of glass, porcelain, or ivory, rolling 
freely upon glass or ivory axes, which 
are kept near the bottom by supports 
screwed on the top edges of the kettle. 
At the bottom of the bath, and crossing 
the wires to be gilt, are two or more 
platinum wires GG, the vertical branches 
of which communicate with the positive, 
or carbon, pole. These platinum anodes 
must nowhere touch wires to be gilt, as 
these two kinds of wire represent the 
two poles of the battery in the bath. 
At the other end of the apparatus is 
another series of wooden reels M, upon 
which the gilt wire is wound up. 
These reels are fixed to the square iron 
axis which traverses them, and which is 
turned by gearing, slowly enough to 
ensure a good gilding to the wire, dur- 
ing its i)assage through the bath. After 
passing through the gilding bath, the 
wires are rinsed and dried by winding over 
two wooden rollers H H revolving freely 
upon their axes, and plunged by means of 
grooved rollers into the first trough, 
filled with a weak solution of cyanide of 
potassium, which cleans and brightens 
the gilding; they then pass into the 
second trough filled with water, which 
is constantly replaced, which removes the 
salts from the wires. The drying rollers 
K, covered with several layers of calico, 
are moved by gear in opposite direc- 
tions; the wires are thoroughly dried 
in a flat tube L, kept at a dull red- 
heat in the furnace L'. In a kettle 
of the size named, 20 wires may 
be gilt at the same time. Copper 
wires are generally previously sil- 
rered and passed once through a draw- 
^Ute, to aToid the cleansing process 



before gilding. The more intense the 
battery, or the slower the wires pass 
through the bath, so will the deposit of 
gold be increased; and it will be well 
to weigh the bobbins before and after 
the operation, for which purpose the 
spools for winding up and winding out 
should be of the same weight. This 
gilding requires constant supervision, 
either for uniting the broken wires, the 
severed parts of which may touch the 
anodes and stop the operation; or for 
regulating the intensity of the battery, 
which, if too powerful, will produce a 
red gilding, or, if too weak, a green 
gilding. Baths of double cyanide of gold 
and potassium are employed, cold or 
slightly tepid ; baths with phosphate 
and bisulphite of soda are used for hot 
electrogilding, but they are concen- 
trated until the proportion of water is 
one-half of that indicated. As the 
platinum anodes do not make up for the 
metallic loss of the bath, it is frequently 
necessary to add new portions of metal 
and salts, in the manner already de- 
scribed. Pure gold wire is sometimes 
gilt, in order to impart to it a more 
uniform and deeper shade. After being 
gilt, the wire is passed through the 
draw-plate or the rollers. By the draw- 
plate it is diminished by about one- 
fourth or one-half of a number to 
remove the dulness of the deposit, and 
bring up the lustre. When the gilt 
wire is flattened between the rollers, its 
surface is bright or dull, according to 
the state of the surface of the rollers. 
Silvering, or any other metallic electro- 
deposit upon thin wires, can be efliected 
in a similar manner. 

Gilding mth a Dead Lustre, — 1. By 
the slow deposit of a lai'ge proportion 
of gold. This gilding is very durable, 
but dull and earthy in appearance, and 
is costly. 2. By acids; giving a dead 
lustre to the metallic surface, before 
gilding, and by the processes indicated 
in the cleansing operations. This is em- 
ployed for small articles, or when gild- 
ing by dipping, for bronze articles, or 
large embossed work. 3. With frosted 
silver, by depositing upon the object to 
be gilt a coat of frosted silver, and then 
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gilding in a good bath ; this method is 
expensive, the burnished parts are 
greenish, nud the intermediary coat of 
silver is more easily blackened by sul- 
phur fumes tlian gold. 4. By copper, 
by dci>ositing a solution of sulphate of 
copper decomposed by a battery a coat 
of tl)is metal, which possesses a pink 
dead lustre. The whole is rapidly passed 
through the compound acids for a bright 
lustre, and the mercurial solution, and 
then gilt in a good bath. When the 
dead lustre obtnincd in the bnth is per- 
fect, the compound acids may be dis- 
pensed with, and merely place the article 
in the mercurial solution before it is gilt. 
Tiiis mode is generally preferred, as the 
giUling is very handsome in lustre and 
colour. The burnished parts will be 
red, if vmegar or soap- water is used; 
and of a fine yellow colour, if the bur- 
nishing tool be wetted with a decoction 
of flax-seed, or of marsh-mallow root. If 
tlie gold deposit is of iusulHcient thick- 
ness, it will blacken in time, by the 
oxidization of the intermediate coat of 
copper. 5. Dead lustre by mercury, or 
the old process of gilding by fire, which 
furnishes the most durable gilding, al- 
though costly. 

Gilding by Fire or Mercury. — Mer- 
cury gilding will furnish gold with a 
bright or a dead lustre, scratch-brushed, 
ormolued, and with different shades. 
The amalgam of gold is prepared in the 
manner described in the process of gild- 
ing by stirring, only a little less mer- 
cury is used, in order to have an amal- 
gam about as hard as wax. This amal- 
gam is crystalline, and a certain crack- 
ling sound is heard when the crystals 
are crushed between the fingers. A 
stock of amalgam is generally prepared 
in advance, and is divided into small 
balls of nearly equal size, the value of 
which is ascertained from their number, 
and from the total weight of gold em- 
ployed. These balls are kept in water, 
but should not remain too long without 
being used, as the different parts do not 
then presfiiit the same composition. The 
amalgam is spread with the finger upon 
a flat, hard stone, called the gilding 
stPDe ; apd having dipped a spratch- 



brush of stout brass wire into a solution 
of nitrate of binoxide of mercury until 
it becomes completely white, it is passed 
over the amalgam, a portion of which is 
carried away. The object, previonsly 
well cleansed, is scratch-brushed in every 
direction, and the brush must be fre- 
quently dipped into the mercurial solu- 
tion to facilitate the regular and even 
spreading of the amalgam. This opera- 
tion requii*es great care to obtain a 
uniform coat upon the hollow and raised 
parts. When the back part of a piece 
does not require gilding, the flat outline, 
and the back edge, should be gilt, so 
that the naked copper shall cause nc 
injury in the subsequent operatM>ns. 
The article, when uniformly covered 
witl^ the amalgam, is heated upon a 
charcoal fire without draught,which rests 
upon a cast-iron plate. It is advisable 
to employ a gilding forge, which allows 
the workman to watch the operation 
from behind a glass frame, which pro- 
tects him from the mercurial vapours. 
The entire attention is now required for 
watching the process. With the \th 
hand covered with a thick glove of 
buckskin, turn the piece in every 
direction upon the fire, and, as the 
mercury disappeai's, with the right 
hand strike the article in every direction 
with a brush, the handle and the bristles 
of which must be long to equalize the 
gilding, and to push the remaining 
amalgam upon those parts which appear 
less charged with it. When all the 
mercury has volatilized, the gilding has 
a dull greenish-yellow colour, resembling 
that of boxwood ; examine whether the 
coat of gold is continuous. Should a 
few empty places appear, add more 
amalgam, and heat the whole again. 
The next operation is scratch-brushing, 
which furnishes a pale green colour, and 
requires another hejiting for arriving at 
the desired shade. The rehea tins should 
expel any remaining mercury, and pro- 
duce a fine orange-yellow colour. In 
case a bright lustre is required, submit 
the object, with the aid of heat, to the 
ormolu process already described. To 
obtain dead lustre, the object is finnly 
fi^ed to an iroQ rod, by wire of the same 



WORKSHOP RECEIPTS. 



203 



metiti, and smeareJ with a hot paste for 
dead gilding, composed of saltpetre, 
ccronion salt, and the double sulphate 
of alumina and potash. The whole is 
heated upon a brisk charcoal fire, with- 
out draught, and moved about until the 
mixture dries and begins to fuse, when 
the article is immediately placed in a 
barrel half filled with water. The 
covering of salts dissolves, and the dead 
lustre appears; this operation requires 
a cei'tain amount of practice. The 
gilding must be strong to stand the 
dead lustre process, especially when the 
first trial is not successful. The red 
lines left by the iron wire disapi>c<ir by 
plunging the object into a not too 
dilated solution of nitric acid, or pure 
hydrochloric acid. Mercury gilders do 
not employ pure gold ; what they use 
IS previously alloyed with a certain por- 
tion of copper or silver. With the 
latter metai the gilding is green. Red 
gilding is either obtained with a dark 
oimoln or with the green for red, 
already mentioned. 

Gilding with a partly Dead, partly 
Bright Idistre,'—!, Gild those parts 
with the amalgam which are intended 
for a dead lustre, and heat, scratch- 
brush, and reheat to the orange-yellow 
colour. Then, with the battery, give a 
sufBciently strong gold deposit to the 
whole, without regard to the parts already 
mercury-gilt ; scratch - brush all the 
surfaces carefully, and smear the electro- 
gilt portions fii*st with a thin mixture 
of water, glue, and Spanish white, and 
afterwards with a thick paste of yellow 
clay. After drying, cover the mercury- 
gilt portions with the paste for dead 
gilding, and proceed as already described. 
The Spanish white, &c., are dissolved in 
a dilate solution of hydi*ochloric acid. 
The glued paste is to preserve the 
eloctro-gilt poilions. from the heat ; 
these are again wire-bi*ushed with all 
the care necessai'y for not scratching 
the dead lustre. Brushing to finish. 
Thia method will sometimes produce 
red spots on those places which have 
been heated too mnch, or where the 
coat of gold was not thick enough. 
9, Gild witb t)ie amalgam, and bring 



up the dead lustre upon those portions 
which are to receive it, and preserve them 
entirely with the resist varnish. After 
thorough drying, cleanse the object by 
dipping it into acids, in the usual man- 
ner, and gild in the electi*o-bath. Tlie 
resist varnish stands all these acids and 
solutions. When the desired shade is 
obtained, dissolve the varnish with 
gasoline or benzine, which, unless there 
has been friction applied, does not injure 
either the shade or the velvety appear- 
ance of the dead lustre. Wiish in a 
hot solution of cyanide of potassium, 
then in boiling water, and allow to dry 
naturally. The resist varnish may also 
be removed by allowing the object to 
remain for a time in concentrated sul- 
phuric acid at 66° Baumc, which has 
n action whatever upon the gilding. 
In this case, washing with cyanide is 
unnecessary, pure water is sutiicicnt. 
Gilding with a dead lustre, whatever 
process is employed, only suits those 
objects which will never be subjected to 
friction. Even the contact of the fingers 
injures it. A new freshness is imparted 
to old dead gildings by a washing in 
caustic lye, and then in a dilute solution 
of nitric or sulphuric acid. This process 
removes dirt, grease, dust, and smoke, 
but will not remedy scratches. In the 
latter case, the objects must be scratcli- 
brushcd, and then heated with the com- 
position for a dead lustre. 

Gilding Zinc with a Dead Lustre. — 
There is no artistic bronze, whatever 
the elegance and delicacy of its shape, 
which may not be reproduced in zinc 
with an accuracy which often deceives 
a practised eye. A great many articles 
have a simple coating of brass, bronzed 
afterwards to imitate similar objects of 
I'oal copper, brass, or bronze ; but others 
are gilt by mercury, either with a dead 
lustre, scratch-brushed, or burnished. 
With tin solder fill all the holes and 
the smallest defects which may exist in 
the zinc object, and, at the same time, 
remove all scams, burrs, and rough 
spots. Afterw^ards, scour the piece by 
passing it, for a few seconds only, through 
a boiling solution of 100 parts of water 
and 5 or 6 parts of caustic sotia ^ if 
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left too long in this caustic lye it will 
spoil the polish of the zinc, which dis- 
solves. After this scouring the object 
is rinsed in fresh water. It is then 
steeped for half a minute in a pickle 
composed of 1 part of sulphuric acid, and 
10 parts of water, and lastly rinsed in 
boiling water. Then place the object 
in a cold or wann electro-bath of copper 
or brass, for a few moments, until it is 
covered with a thin metallic coating, 
which is deposited very uniformly if the 
object has in it no tin solder, and is per- 
fectly cleansed ; the deposit is black and 
dull on those parts which have been 
soldered, or imperfectly cleansed. In 
this case, thoroughly «cratch-brush the 
article, and dip again into the electro- 
bath until the deposit is sufficiently 
thick. Most gilders use a warm bath 
for the first coating, scratch-brush, and 
complete the deposit in a cold bath. If 
a bright gilding is desired, the article 
may be rinsed in fresh water, and then 
dipped into an electrogilding bath. 

Dead Lustre Gilding, equal in ap- 
pearance to the best mercury gilding, is 
obtained — 1. With silver. An electro- 
silvering bath is prepared by dissolving 
in 2^ gallons of water, h\ oz. of fused 
nitrate of silver, and adding 9 oz. of 
pure cyanide of potassium ; this at first 
produces an abundant precipitate, which 
soon dissolves. The filtered liquid is the 
silver bath, in which is steeped the zinc 
article previously coated with copper or 
l)rass. Under the influence of a proper 
electric current, the silver deposited is 
of a handsome frosted dead lustre ap- 
pearance, and perfectly white. I'he 
object is then rapidly and thoroughly 
rinsed, and dipped into an electrogilding 
bath, of which we shall give the com- 
position. The dead gilding by this pro- 
cess is very fine and silky, but is soon 
darkened by the sulphuretted hydrogen 
of the atmosphere and of gaslight, 
which sulphurizes the silver through 
the thin film of gold. 2. The galvano- 
plastic process is both more durable and 
more economical than that with silver. 
Add to the necessary quantity of water, 
one-tenth of its volume of sulphuric 
acid ; in this dissolve as much sulphate 



of copper as it will Lold at the ordinary 
temperature. This solution will mark 
from 20° to 24*^ Baume, then add enough 
water to reduce its specific gi*ayity to 
16° or 18°. This galvanoplastic bath is 
generally held in large vessels of stone- 
ware, slate, wood, or gutta-percha ; and 
porous shells are immersed in it, filled 
with a weak solution of sulphuric acid 
and of amalgamating salts. Plates or 
cylinders of zinc are put into these cells, 
and are connected by binding screws 
with one or more brass rods, which rest 
upon the sides of the trough, and sup- 
port the articles which are to receive a 
dead lustre in this bath. The articles 
of zinc, previously loated with copper 
or brass, suspended to the rods, remain 
in the solution of sulphate of copper 
until they have acquired a satisfactory 
dead lustre. A few seconds after the 
articles have been placed in the bath, 
withdraw and examine them carefully ; 
should the previous coat of copper or 
brass be insuflicient to resist the cor- 
roding action of the acid solution of 
sulphate of copper, there is produced a 
muddy dark deposit, which is easily re- 
moved with the finger. Should this 
occur, the object must be scratch-brushed 
and placed again in the former alkaline 
baths of copper or brass, in order to 
incre«ise the deposit which protects the 
zinc m the galvanoplastic bath. When 
the galvanoplastic dead lustre is success- 
ful, the deposit is perfectly regular, and 
of a pink shade which possesses great 
freshness. When it is irregular, marbled, 
crystalline, of a vinous or fire-red colour, 
and dull or earthy in appearance, these 
defects are due to the following causes ; 
either the bath is in a bad state of con- 
ductibility or of saturation ; or the sur- 
face of the zincs is too large in propor- 
tion to that of the objects, and therefore 
too much electricity is given out ; or 
tie previous electro-deposits of copper 
or brass were insutficient or inferior in 
quality. The remedy for either of these 
inconveniences is easily found out, and 
only requires a little care and attention. 
The galvanoplastic dead lustre being 
satisfactory, two preliminaiy operations 
are needed to ensure the success of the 
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gilding. They consist m rapidly passing 
the object, after rinsing, through a solu- 
tion made of water, 2-^ galls. ; nitrate 
of binozide of mercury, ^ of an oz. ; 
sulphuric acid, | of an oz. ; then, after 
rinsing, place it in another solution 
composed of water, 2^ galls.; cyanide 
of potassium, 14 oz. ; nitrate of silver, 
3^ oz. The object acquires a slightly 
white tinge in this liquor, and is again 
rinsed in fresh water, before being put 
into the following gilding bath; — Dis- 
tilled water, 2-^ galls.; phosphate of soda, 
21 oz. ; bisulphite of soda, 3^ oz. ; cyanide 
of potassium, pure, ^ of an oz. ; chloride 
of gold, neutral, -I of an oz. The mode 
of preparation of this bath is given in 
the receipt for hot gilding bath. This 
bath should be nearly boiling, and 
worked with an intense galvanic cur- 
rent. The anode is a platinum wire, 
which, more or less immersed in the 
liquor, allows of the regulation of the 
amount of electricity according to the 
volume, weight, and surface of the 
object to be gilt. This gilding requires 
an energetic electric action at the be- 
ginning; this is obtained by steeping 
the platinum wire deeply in the liquid, 
to have the entire surface of the piece 
covered instantaneously ; as the thick- 
ness of the deposit increases, the anode 
is gradually removed from the bath 
until it only dips in a little. The gild- 
ing by this method has a remarkable 
freshness of tone. Before using the 
bath with battery, the zinc articles 
may be passed through a preparing 
bath ; this is the same as a gold bath 
for dipping. Or the gilding may be 
done in two operations. After having 
deposited about half of the gold in- 
tended for the object, remove it from 
the bath, wash, pass again through the 
mercurial solution, and replace m the 
gold bath for finishing the gilding. 
After gilding, the articles are rinsed in 
clear boiling water for a few seconds to 
remove any saline matters ; they are 
then dried in the stove, or in warm 
saw-dust of firewood. All friction should 
be carefully avoided, so as not to scratch 
the dead lustre. When parts of this 
gilding are burnished, their colour is 



green if the frosted sui'fuce has been 
oDtamed in the silver bath, and red if 
the galvanoplastic bath has been em- 
ployed. These inconveniences are re- 
medied by dipping the burnished article, 
for a short time, into the gold bath, 
this last deposit of gold must be so thin 
as not sensibly to impair the brightness 
of the burnished parts. Dead lustre 
clectrogilding upon zinc will only suit 
such objects as have no friction to bear, 
and which are not often handled ; it is 
especially useful for clocks and similar 
articles, which remain under glass. The 
dead lustre gilding here described can 
be applied to all metals and alloys, pro- 
vided thai those corroded by the solu- 
tion of sulphate of copper be previously 
coated with copper or brass ; these pre- 
vious coatings are always desirable, as 
they prevent crystalline and irregular 
deposits often formed upon metals which 
are not corroded by the bath of sulphate 
of copper. The galvanoplastic dead lustre 
upon copper is much finer when the 
pieces have been previously covered with 
copper or brass in the alkaline baths. 
Faded gildings may be renovated by 
dipping them into a weak tepid solu- 
tion of cyanide of potassium, and after- 
wards into very dilute nitric or sul- 
phuric acid. Imperfect gildings may 
be removed by inverting the poles in a 
solution of cyanides, connecting the gilt 
articles with the positive pole, carbon 
or copper, and the negative pole, zinc, 
with the anode which becomes gilt. 
This process is employed for removing 
the gold from articles of iron, steel, and 
silver, which cannot be submitted to 
the ungilding bath. Silver, copper, and 
brass may also be removed by similar 
processes. 

Dissolving Gold from QUt Articles, — 
Iron and steel ai*ticles are ungilt, with- 
out any injury to themselves, by dipping 
them into a bath of 10 parts of cyanide 
of potassium and 100 parts of water, 
and connecting them with the positive 
pole of a battery. A wire or foil of 
platinum is fixed to the negative pole. 
This is inverting the position of the 
poles ; and in this case the gold applied 
upon the iron or steel is dissolved in the 
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sol ution of cyanide, and partly deposited 
upon the platinum anode, from which 
It is removed in a regular gold bath. 
When there is only a film of gold upon 
iron or steel, it may be removed by the 
cyanide alone, without the aid of elec- 
tricity, but this method is slow. Silver, 
copper, and their alloys may also be 
ungilt by this process ; but the cyanide 
dissolves, at the same time, the gold, and 
part of the other metals; it is therefore 
preferable to operate as follows ; — For 
ungilding^ilvor, it is heated to a cherry- 
red heat, and immediately thrown into a 
pickle of more or less diluted sulphuric 
acid. The gold scales off, and falls to 
the bottom in the shape of spangles. 
The operation is repeated until gold no 
longer appesirs upon the surface of the 
silver, which is then white and frosty. 
This process is not adapted to light and 
hollow articles, for which the preceding 
process is better. For copper and its 
alloys, in small articles, such as false 
jewellery thinly gilt, either by battery 
or by dipping, use the following bath; — 
1. Sulphuric acid, 10 parts ; nitric acid, 
I part; hydrochloric acid, 2 parts. The 
large quantity of sulphuric acid allows 
of the solution of gold, whilst it does 
not sensibly attack copper or its alloys. 
The sulphuric acid is put alone into a 
stoneware jar, and the mixture of hydro- 
chloric and nitric acids, kept in a stoj)- 
l)ered bottle, is gradually added to it as 
the operation proceeds. The same sul- 
phuric acid may last a long time, if it 
is kept well covered, and its dissolving 
action promoted by successive additions 
of nitric and hydrochloric acids. The 
articles should be often withdrawn to 
watch the operation, which is termi- 
nated when no gold is seen, and when 
the copper has acquired a uniform 
blackish-grey coat; or by plunging the 
objects into the compound acids, they 
will be perfectly cleansed when the 
gold has all dissolved. 2. Saltpetre 
and common salt may be substituted 
for nitric acid and hydrochloric acid ; 
the salts must be finely powdered, and 
stiiTed with a glass rod. 3. For large 
objects, such as clocks or chandeliers, 
co/jccuti'ated sulphuric arid, 66°Baum^, 



is put into a ghiss or stoneware vessel 
supporting two brass i'imIs. One of 
these rods is connected by a conducting 
wire with the last carbon of a battery 
of two or three Buusen*s inverted 
elements, and supports the objects to 
be ungilt, which are entirely covered 
by the sulphuric acid. The other rod 
supports a copper plate facing the 
object, and is connected with the last 
zinc of the battery. The electric fluid 
traverses the sulphuric acid, and carries 
the gold from the positive to the nega- 
tive pole; as the copper plate is not 
prepared for retaining the gold, it falls 
to the bottom of the bath in a black 
powder, which is easily recovered. So 
long as the sulphuric acid is concen- 
trated, and even under the action of the 
galvanic current, it does not sensibly 
corrode the copper; and as it rapidly 
absorbs the dampness of the atmosphere, 
the vessel in which it is contained 
should be kept perfectly closed, when 
the ungilding process is not in active 
operation ; and the pieces for ungilding 
should be put in perfectly dry. If it is 
intended to sacrifice the gilt articles of 
copper or silver, let them remain in 
pure nitric acid, which dissolves all the 
metals except gold, which either floats 
at the surface of the liquid as a metallic 
foil, or falls to the bottom as a blackish 
powder. If the liquor is diluted with 
distilled water, and filtered, all the gold 
will remain on the filter, and the solu- 
tion will contain the other metals. 

Silvering. — Wliitening with Silver 
in a Pot. — ^This operation is still em- 
ployed for whitening small wares for 
which durability is of secondary impor- 
tance, and which simply require the 
whiteness of silver; such arc hooks and 
eyes, or buttons. This whitening is 
made as follows; — 1. Dissolve a certain 
quantity of pure granulated silver in 
double its weight of pure nitric acid. 
The solution is largely diluted with 
water, and the metal is precipitated in 
heavy white clods by common salt or 
hydrochloric acid. All the nitrate of sil- 
ver has been decomposed when a further 
addition of hydrochloric acid or common 
salt to the clear supernatant liquid does 
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not produce any tarbidness. The clear 
liquors are then thrown away, and th« 
chloride of silver obtained is washed 
several times, to deprive it of all free 
acid. If this precipitate is to be kept 
some time before use, it should be re- 
moved from the sunlight, which blackens 
it rapidly. The chloride of silver, with 
a little water, is thoroughly mixed with 
at least 80 times its weight of finely 
powdered bitartrate of potash, and kept 
in a stoneware pot. 2. Pure silver for 
making the chloride, 1 part ; powdered 
cream tartar, salt, 83 parts of each ; a 
few spoonfuls of the paste thrown in, 
and dissolved in boiling water contained 
in a pure copper kettle. The articles are 
dipped into this bath by a hook, or in a 
basket of wire gauze, such as indicated 
in receipt for gilding by dipping. Or 
have another basin of copper, shallow 
and perforated with holes, which rests 
against the upper sides of the kettle. By 
means of handles, this basm can be re- 
moved at once with its contents. Stir 
the ai*ticlcs with a wooden spatula; 
and at each operation add a quantity 'of 
paste, proportioned to the surfaces to be . 
whitened. These baths do not work well 
when freshly made, but improve as they 
are more used. They acquire a dark 
green tint, due to the copper which is 
dissolved, and which takes the place of 
the deposited silver. Varnishing, colour- 
ing, and cleansing may be done in aqua 
foi*tis ; but these cleansing methods are 
inferior to those employed for gilding; 
in general, use the worn-out acids of gil- 
ders. Brighten the articles by friction 
with saw-dust. The smallest particle of 
iron, zinc, or tin introduced into the 
whitening bath imparts a red colour to 
the brass or copper articles in the liquor. 
The iron is separated by a magnet ; the 
zinc is dissolved in pickles of hydrochlo- 
ric or sulphuric acid, which, when cold, 
do not sensibly corrode the copper arti- 
cles ; tin or lead must be picked out by 
hand. If the operation has not succeeded, 
the articles are plunged for a few seconds 
uto a boiling solution of water, 2^ galls. ; 
nitrate of silver, 3} oz. ; ordinary 
cyanide of potassium, 21 oz. This bath 
retains its vibrength for a long time, and 



increases the brightness and whiteness 
of the deposit. The process of silvering 
by dipping has nearly superseded this 
method. 

Plated Silver is obtained by rolling to- 
gether a plate of copper of the first qua- 
lity, and one of silver ; these are either 
welded, or simply united by placing their 
hot and clean surfaces together, wetted 
with a concentrated solution of nitrate, 
of silver. The two metals are reduced 
and drawn out about equally by the pres- 
sure of rolls, and long sheets or bands of 
silvered metal are thus obtained, with 
which a great many articles may be ma- 
nufactured. By this mode of operation, 
a great quantity of material is lost, as 
the objects have to be cut out from a sheet 
entirely silvered, and the waste retains a 
large proportion of that metal ; the cut 
sections present parts without silver, 
which must be hidden by ledges, or by 
silvering by another method. There is 
also the absolute necessity of employing 
pure copper, which is more costly, less 
sonorous, and not so tough as its alloys ; 
but the greatest defect of the process is 
the difference of thickness of the silver, 
according to the shape of the object. 
Raised surfaces are the most exposed to 
friction, and it is just there that the coat 
of silver is the thinnest ; the conditions 
are reversed with electro-silvering, and 
the parts in relief receive a more abun- 
dant deposit of silver, which is a satis- 
factory result. The best plated silver is 
manufactured by applying upon an ingot 
of pure copper weighing 9 parts, another 
ingot of pure silver weighing 1 part, to 
coat one side only ; add another part of 
silver, if it is intended to coat both sides. 
The two are rolled together until the de- 
sired thickness is obtained. The silver 
of the plated metal will be bright if the 
rollei*s are well polished, and dull with 
rough rollers. The only solder which 
does not injure plated silver is tin solder ; 
and when the objects manufactured are 
required to resist a warm temperature, 
nuts and screws are employed. The 
electroplating of old wares made from 
copper with a covering of silver, is often 
difficult. Supposing it is required to 
electroplate an old cixxftX-^^-cccL^^ Si^^ 
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bottom is separated from the wire, either 
by unsoldering or unscrewing. Smooth by 
emery cloth, or pumice-stone and water, 
or by powdered bath-brick brushed over 
with a hard brush. Spots of verdigris 
are removed with a few drops of hydro- 
chloric acid. The great difficulty con- 
sists in giving a good electro-deposit upon 
the edges or mounts where there may be 
some lead or lead solder ; apply to such 
parts, with a rather soft brush, a solu- 
tion made by dissolving 4 oz. of mercury 
in nitric acid, and adding about half a 
pint of cold water. This solution is 
lightly brushed over the lead mounts 
only ; the article and brush are then to 
be well rinsed, and the brush and plain 
water applied in the same way. The 
solution of mercury will turn the edges 
black, or dark grey, but the subsequent 
brushing will render them bright again. 
The frame when well rinsed is ready for 
the depositing bath. If, on its first immer- 
sion, any black spots appear, the frame 
may be removed, again brushed over, and 
finally returned to the bath. If the 
edges do not receive the coating of silver 
as readily as the other parts, the solution 
may require a little more cyanide, or a 
greater battery power, or an increase in 
the surface of the anode. These lead 
edges may be prepared for receiving the 
silver deposit by a previous coat of cop- 
per applied as follows; — The edges are 
plunged into a solution of sulphate of 
copper, with a little free sulphuric acid 
in it ; then, by touchmg the lead edge 
with an iron wire, it is immediately 
coated with a bright deposit of copper, 
which is rinsed and becomes a good con- 
ductor for the further electro-deposit of 
silver. The coating of tin underneath 
the bottom of cruet frames is very dif- 
ficult to plate, unless in a solution made 
expressly lor it ; therefore it is prefer- 
able to remove it either with abrading 
materials, or with nitric acid employed 
with care. This process of depositing 
copper will be found useful not only for 
old plated ware, but also for many arti- 
cles on which are found unruly spots of 
tin solder. 

Silvering with Silver Foil, — This method 
18 never practised except upon objects 



already manufactured, in their definite 
shape ; and is adapted to all kinds of 
^ copper, bronze, or brass. It is, in cer- 
tain respects, superior to plated silver ; 
but is very difficult of execution, and has 
less adhesion to the metal underneath. 
After annealing the articles, they are 
thrown whilst hot into a bath of sul- 
phuric acid with a small proportion of 
hydrochloric and nitric acids. They have 
then a dull and dead lustre, owing to a 
multitude of small holes, which are so 
many points of attachment for the silver 
foil. The objects, thus prepared, are 
tightly fixed upon an iron rod, which is 
held in a vice. Their temperature is 
raised to about 300° F., by means of in- 
candescent charcoal put at the proper 
place, so as to open the pores of the 
metal, which, by cooling afterwards, 
will imprison the silver applied. The 
silver foils, taken from the book with 
small tweezers, are cut to the proper size 
upon a cushion with an ivory or steel 
knife. Afler each foil is deposited upon 
the object, it is made to adhere by a 
light pressure of a rag pad, and after- 
wards by the friction of a steel burnish- 
ing tool. The parts of the silver foil which 
do not adhere are removed with a soft 
brush. Gold-beaters prepare silver foil 
either with bright or dead lustre. The 
latter is made to adhere only by the pres- 
sure of the pad, and not by the burnish- 
ing tool. This dead lustre cannot com- 
pare in fineness with that obtained by the 
battery; however, it resists handling 
and the sulphur gases of the atmosphere 
better. Articles thus silvered are onlv 
burnished after all the silver foils have 
been applied; round or cylindrical ob- 
jects are burnished upon the lathe, other 
forms by the hand ; there are always 
places and lines showing the vibrations 
of the burnishing tool. This method of 
silvering is only employed for very large 
objects, such as high chandeliers and 
other church ornaments. Spoons and forks 
may be covered with silver foil, as fol- 
lows; — First slightly silver with a dead 
lustre in a silver bath by dipping, heat, 
and then cover with silver foil, by the 
pressure of an iron scratch-brush strik- 
ing vei*tically, forcing the silver foils 
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into the pores of the metal underneath. 
Burnish \,y the usual method ; it is im- 
possible to obtain a dead lustre by this 
method. 

Cold Silvering by rvJbbingy with the 
thumb, a cork, or a brush. The results 
are better than those by the whitening 
process, but not very durable; the 
method is useful to repair slight defects 
upon more dui*able silverings, and to pro- 
duce mixtures of gold and silver, or gold, 
upon slightly gilt objects, thus avoid- 
ing the use of resist varnishes. Make 
a paste by thoroughly grinding in a 
porcelain mortar or with a muller, and, 
as far as practicable, not in the light ; — 
1. Water, 3^ to 5 oz. ; white fused 
nitrate of silver, or, preferably, the chlo- 
ride, 7 oz. ; binoxalate of potash, 10^ oz. ; 
bitartrate of potash, 10^' oz. ; common 
salt, 15 oz. ; sal ammoniac, 2| oz. 2. 
Chloride of silver, 3 J oz. ; bitartrate of 
potash, 7 oz. ; common salt, 10^ oz. 
When finely pulverized in a porcelain 
mortal*, triturate it under a muller upon 
a plate of ground glass until there is no 
granular feeling. Keep the paste in a 
porcelain pot, or in a black glass vessel, to 
preserve it from the light, which decom- 
poses it rapidly. When about to use it, 
add a little water so as to form a thin 
paste, which is applied with a brush or 
pencil upon the cleansed ai*ticles of cop- 
per, or upon those gilt by dipping, or 
even upon those gilt by the battery, pro- 
vided that the coating is thin enough to 
allow the copper to decompose the silver 
paste through the coat of gold; allow 
the paste to dry naturally, or with the 
aid of a gentle heat. The chemical re- 
action is more or less complete, accord- 
ing to the thickness of the gold deposit, 
and the dry paste is of a pink shade, or 
oitirely gi'een. The salts are removed 
by a thorough rinsing in cold water, 
and the silver appears with a fine 
frosted appearance, the brightness of 
which may be increased by a few seconds* 
immersion m a very diluted solution of 
sulphuric acid, or of cyanide of potassium. 
This silvering bears the action of the wire 
bmsh and of the burnishing tool very 
wdl ; and it may also be oxidized. Should 
a first silyering not be found sufficiently 



durable, after scratch-brushing, apply a 
second or a third coat. This silvering is 
not so adhering or white on pure copper 
as upon a gilt surface. For the reflectora 
of lanterns the paste is rubbed upon the 
reflector with a fine linen pad; then, 
with another rag, a thin paste of Spanish 
white, or similar substance, is spread 
over the reflector and allowed to dry. 
Rubbing with a fine and clean linen rag 
will restore the lustre and whiteness of 
the plated silver. 

For Plated Silver Reflectora — A bath 
made of wat«r. If pint; nitrate of chlo- 
ride of silver, 2 oz. ; cyanide of potas- 
sium, 10^ oz. Add sufficient Spanish 
white, or levigated chalk, in fine powder, 
to produce a thin paste, which is kept in 
a well-closed pot. This paste is spread 
by a brush or a pad of old linen, all over 
the surface of the reflector, and al- 
lowed almost to dry, when it is briskly 
rubbed over by another clean di*y rag 
of old linen. 

Silvering by Dipping in a Warm Bath. 
— For small ai'ticles a bath is made by 
dissolving in an enamelled cast-iron 
kettle in 2 galls, of water 17^ oz. of 
ordinary cyanide of potassium. Also 
dissolve 5J oz. of fused nitrate of silver 
in If pint of water contained in a glass 
or porcelain vessel. The second solu- 
tion is gradually poured into the first 
one. Stir with a glass rod. The white 
or greyish-white precipitate produced 
soon dissolves, and the remaining liquor 
is filtered if a perfectly clear bath is 
desired. When brought to the boiling- 
point it will immediately silver the 
cleansed copper articles plunged in it. 
The objects must be quickly withdrawn. 
The silvering should immediately follow 
the cleansing, although the rinsings 
after each operation should be thorough 
and complete. This bright and light 
silvering is adapted for set jewellery, 
which cannot be scratch-brushed with- 
out flattening the clasps, and to which 
a bright lustre is absolutely necessary 
as a substitute for the foil of burnished 
silver placed under the precious stones of 
real jewellery. The employment of the 
solution of nitrate of binoxide of mercury 
is useless, and even, vtiyosvorasi^ ^^x *'C2c^ 
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bath. It is useless to keep up the strength 
of the solutiou by new additions of 
cyanide and silver salt; thus reinvigo- 
rated, it gives results far inferior to 
those of the former solution. The bath 
should, therefore, be worked out as long 
as the silvering is satisfactory, and when 
exhausted, put away with the waste. 
With this process a battery and a so- 
luble anode may be used to obtain a 
more durable deposit; but the opera- 
tion is no longer a simple dipping, and 
properly belongs to electro-silvering by 
heat. A solution which, when boiling, 
produces a very fine silver coat, with a 
dead, or partly dead, lustre, upon 
cleansed coppers, is made by dissolving 
with the aid of heat, in a well-scoured 
copper kettle, distilled water, 9 pmts ; 
ferrocyanide of potassium, 21 oz, ; carbo- 
nate of potash, 14 oz. When the liquid 
boils add the well-washed chloride ob- 
tained from 1 oz. of pure silver. This 
should boil for about half an hour, and 
be filtered before using; part of the 
silver deposits upon the copper kettle, 
and should be removed when a new 
bath IS prepared. On account of this 
inconvenience the process has been nearly 
abandoned, Although the products are 
remarkably fine. All the dipping silver- 
ing baths, which contain a comparatively 
great excess of cyanide of potassium to the 
proportion of the silver salt, will silver 
well copper articles perfectly cleansed, 
even in the cold ; whereas this property 
diminishes in proportion to the increase 
of the amount of silver in the bath, or 
with the decrease of the amount of cya- 
nide. For small articles, partly copf er 
and partly iron, such as those used for 
saddlery and carriage wares, a particular 
process of silvering is used. The bath 
is composed of; — Water, 9 pints ; caustic 
potash, 6 oz. ; bicarbonate of potash, 
3^ oz. ; cyanide of potassium, 2 oz. ; 
fused nitrate of silver, | oz. The cy- 
anide, caustic potash, and bicarbonate 
are dissolved in 7 pints of water in an 
enamelled cast-iron kettle, then the 
remaining quart of water, in which the 
nitrate of silver has been separately dis- 
solved, is added to the foi*mer solution. 
For the silrering operation a certain 



quantity of articles is cleansed, tho* 
roughly rinsed, and put into a small 
enamelled kettle. Enough of the silver 
bath is poured in to cover the articles 
entirely, and the whole is brought to a 
boil for a few seconds, and stirred with 
a wooden spatula. When the silvering 
appears satisfactory, the liquor em- 
ployed is put with the saved waste ; the 
same liquid is never used for two batches 
of articles. This process gives a some- 
what durable silvering with a dead lustre, 
of a greyish white, which is increased 
in whiteness and brightness by soap and 
burnishing. 

Silvering by Dipping in a Cold Bath. — 
As the batu is cold it is always ready 
for use, and the deposit is finer and 
more unalterable, because only chemi- 
cally pure silver is deposited, without 
any mixture of subsalts. The bath is 
formed of bisulphite of soda, to which 
is added nitrate of silver, until it begins 
to be dissolved with difficulty. It is 
therefore with a double sulphite of soda 
and silver that the cold silvering by 
dipping is effected. Bisulphites of pot- 
ash, ammonia, and other alkalies may 
be substituted for the bisulphite of soda, 
but the latter is to be preferred, be- 
cause its preparation is cheaper, more 
easy, and better known. 

Preparation of Bisulphite of Soda for 
Cold Silvering. — Put into a tall vessel 
of glass or porcelain, water, 10 pints ; 
crystallized carbonate of soda, 10 lbs. 
Pour a little mercury into the bottom 
of the vessel, so that the glass tube 
carrying sulphurous acid gas, which has 
to be placed into it, may not be stopped 
by the crystals formed during the ope- 
ration. Arrange an apparatus for the 
production of sulphurous acid gas, and 
let the washed gas pass through the 
vessel holding the carbonate of soda. 
Part of the soda is transformed into 
sulphite of soda, which dissolves, and a 
part falls to the bottom as bicarbonate. 
The latter is, however, transformed into 
sulphite of soda by a continuous pro- 
duction of sulphurous acid, and the car- 
bonic acid escapes. When all has dis- 
solved, continue the passage of sulphur- 
ous acid until the liquid slightly red- 
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dens blue litmus paper, and then put 
the whole aside for 24 hours. After 
that time some ci7stals are found upon 
the mercury, and the liquid above, more 
or less coloured, is the bisulphite of 
soda for silvering. The crystals are 
separated from the mercury, dramed, 
and kept for gilding baths. They are 
not suitable for silvering. The liquid 
bisulphite of soda thus prepared, should 
be stirred with a glass rod, to throw off 
the carbonic acid which may still re- 
main. The liquor should then be again 
tried with blue litmus paper. If it 
turns a deep red, add a little carbonate 
of soda for neutralizmg the excess of 
sulphurous acid ; if red litmus paper 
becomes blue, there is too much alkali, 
and more sulphurous acid gas should be 
passed through the liquid, which is in 
the best condition when litmus paper 
becomes violet or slightly red. This 
solution marks from 22° to 26° Baum^, 
and must not come in contact with iron, 
zinc, tin, or lead. 

Cold Silvering Bath for Dipping. — A 
stoneware or glass vessel is about three 
pai*ts filled with the liquid bisulphite of 
soda, a solution of nitrate of silver in 
distilled water, of medium concentra- 
tion, is gradually added while the bath 
IS continually stirred with a glass rod ; 
a white fiocculent precipitate of sulphite 
of silver is produced by stirring ; this is 
dissolved by the bisulphite of soda. 
The silver solution is added so long as 
the precipitate readily disappears, and 
stopped when it becomes slow to dis- 
solve. This bath is always ready to 
work, and instantaneously produces a 
magnificent silvering upon copper, bronze, 
or brass articles which have been tho- 
roughly cleansed, and passed through a 
weak solution of nitrate of binoxide of 
mercury, although this last operation is 
not absolutely necessary. According to 
the length of time of the immei'sion the 
bath will give, a very fine whitening by 
silver is as cheap as any of the other 
described processes. A bright silvering, 
especially adapted for setting jewellery ; 
or a silvering with a dead lustre, still 
more durable, without electricity, and 
in the cold. The loss of silver is made 



good by additions of nitrate of silver. 
When the proportion of bisulphite u 
not sufficient to dissolve the metallic 
salt, add some bisulphite of soda to 
restore the bath to its primitive state. 
Silver is slowly deposited upon the sides 
of the vessel ; this may be dissolved in 
nitric acid for fiiture uses. 

Solution of Silver or Ooldfor Silvering 
or Qilding without the Aid of a Battery, — 
1 oz. of nitrate of silver is dissolved in 
1 quart of rain or distilled water, and a 
few crystals of hyposulphite of soda are 
added which form a brown precipitate 
soluble in a slight excess of hyposul- 
phite. Small articles of steel, brass, or 
Gei*man silver may be silvered by dip- 
ping a sponge in the solution and rub- 
bing it over the surface of the article to 
be coated. A solution of chloride of 
gold may be treated in the same manner, 
and applied as described. A more con- 
centrated solution of either gold or 
silver may be used for coating parts of 
articles which have stripped or blistered, 
by applying it with a camel-hair pencil 
to the part, and touching the spot at 
the same time with a thin clean strip of 
zinc. 

Silver Electroplating. — Bath, — 
Water, 2-^ galls.; cyanide of potas- 
sium, pure, 17 J oz. ; pure silver for 
cyanide, 8f oz. The composition of 
commercial cyanide of potassium is ex- 
ceedingly irregular. The pure, or No. 1, 
contains from 90 to 100 per cent, of 
real cyanide, and is especially employed 
for gilding and silvering baths. No. 2 
contains from 60 to 70 per cent, of i*eal 
cyanide; it is the article prepared by 
Liebig*s method, and is used for electro- 
baths of copper and brass. No. 3, which 
marks from 55° to 60°, is for scouring 
and preparing baths, and for photo- 
graphic operations. 1, Put m a por- 
celain dish, holding a quart, pure gra- 
nulated silver, 8| oz. ; pure nitric acid 
at 40° Baumd, 17J oz. Heat by char- 
coal or gas. The dish should be sap- 
ported by an iron triangle, and not in 
direct contact with the fire. The acid 
rapidly attacks and dissolves the silver 
with an abundant production of yellow 
nitrous vapours, which mn&t ^^ssN. \ar^ 
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inhaled. When the vapours have dis- 
appeared, there i*emains a liquid more or 
less oolourless, according to the propor- 
tion of copper held by the commercial 
silver, which is seldom entirely pui'e. 
The heat is then increased in order to 
evaporate the excess of acid, which es- 
capes in white fumes. The material in 
the dish swells up and dries, and, with 
a farther increase of heat, melts like 
wax. The dish is then removed fi'om 
the fire, and bemg held with a cloth, 
the molten mass is made to flow upon 
the sides, where it soon solidifies; the 
fused nitrate of silver, lunar caustic, is 
more or less white, or grey, according 
to the purity of the silver employed. 
When perfectly cooled, turn the dish 
upside down, and by a gentle tap on the 
sides, the mass is detached. 2. Dissolve 
the nitrate of silver in ten or fifteen 
times its weight of distilled water ; hy- 
drocyanic acid poured into this solution 
immediately produces an abundant white 
precipitate of cyanide of silver. A suffi- 
cient quantity of prussic acid has been 
employed when, by adding a few drops 
of it to the clear liquid, no precipitate 
or turbidity appears. Throw the liquid 
upon a filter of calico stretched on a 
wooden frame, the cyanide of silver re- 
mains on the cloth, the solution with 
the nitric acid and excess of prussic acid 
passes through. Wash the precipitate 
left upon the filter two or three times 
with pure water. 3. This cyanide of 
silver is put into the vessel intended 
for the bath, and stirred with the 2^ 
galls, of water. The cyanide of potas- 
sium is then added, dissolves it, and also 
dissolves the cyanide of silver, thus 
giving a solution of a double cyanide of 
potassium and silver. Those who em- 
ploy small baths, often renovated, may 
substitute for the cyanide of silver the 
chloride, or the nitrate of this metal. 
In the latter case, the quantity of cya- 
nide of potassium should be increased. 
Such baths will be prepared as follows ; 
— 1. The nitrate of silver is prepared m 
the manner indicated above, and 5^ oz. 
of it, nearly equal to 3} oz. of pure 
silver, are dissolved in 2^ galls, of 
water. 2. The cyanide of potassium 



No. 1, about 8} oz., is then added. 
Stir to facilitate the solution, filter the 
liquor, to separate the iron contained in 
the cyanide. This operation may m 
some cases be dispensed with, because 
the iron rapidly fklls to the bottom of 
the bath, and the solution becomes limpid. 
The proportion of cyanide of potassium 
employed is more than is required for 
dissolving the silver, as 1} part of good 
cyanide is sufficient for 1 part of silver ; 
but unless there is an excess of cyanide 
of potassium, the liquors do not conduct 
electricity well, and the deposit of silver 
is granulated and irregular. The silver- 
ing IS effected with a battery, and with 
baths either wai-m or cold. The latter 
method is generally adopted for articles 
which require great solidity. The hot 
process is used for small articles, and is 
preferable for steel, iron, zinc, lead, and 
tin which have been previously electro- 
coppered. The hot baths are generally 
kept in enamelled cast-iron kettles, and 
the articles are either suspended, or 
moved constantly about in them. The 
preliminary cleansing in acids, and pas- 
F.ing through the mercurial solution, are 
necessary. A somewhat energetic cur- 
rent is needed, especially when the ai*- 
ticles are moved about, in order to ope- 
rate rapidly. There is too much elec- 
tricity when the articles connected with 
the negative pole of the battery become 
grey or black, and produce many bub- 
bles of gas. A platinum, large wire or 
thin foil anode, is generally preferred to 
the soluble anode of silver employed in 
cold baths, but the solution is rapidly 
impoverished. In hot silvering baths, 
the separate battery is often replaced by 
a zinc wire wrapped around the articles. 
The points of contact of the two metals 
are black or grey, but the stain disap- 
pears by plunging the object into the 
liquor for a few moments, after it has 
been separated from the zinc, and care- 
fully scratch-brushed. Instead of sepa- 
rate batteries, a simple apparatus may 
be made of a glass, porcelain, or stone* 
ware vessel holding the batn, and in the 
centre of which is a porous jar filled 
with a solution of 10 per cent, of cya- 
nide of potassium or common salt. The 
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cylinder of zmc, immersed in this porous 
jar, carries a larger circle of brass wire, 
the cross diameters of which are soldered 
to the zinc. This brass ring projects 
over the bath, and the ai*ticles, suspended 
to the ring by slinging wires, hang 
down into the bath. At the beginning, 
the operation goes on rapidly, and the 
deposit is good; but, after a time, the 
solution of zinc traverses the porous cell 
and impairs the purity of the bath. An 
impoverished hot bath is reinvigorated 
by additions of equal parts of cyanide of 
potassium and silver salt. It is necessary 
to replace the water in proportion as it 
IS evaporated. When the silver baths 
rapidly deposit metal without the aid of 
electricity, it is a proof that they are 
too rich in cyanide, or too poor in silver. 
A deposit effected under such conditions 
is rarely adhering, especially when upon 
articles previously coppered, because the 
excess of cyanide dissolves the deposited 
copper, and the silver which takes its 
place may be removed with the finger. 
The remedy consists in adding to the 
bath only enough silver salt and no 
more, so that a piece of copper will not 
become sensibly silvered in it, without 
the aid of electricity. The cold electro- 
silvering baths generally employed for 
electroplating such articles as table- 
spoons or forks are contained in large 
rectangular wooden troughs lined with 
gutta-percha, or made of riveted wrought 
iron. They are sufficiently high to allow 
about 4 inches of liquid above the im- 
mersed object, whose distance from the 
bottom and sides should be nearly the 
same, to give a regular deposit of metal at 
both extremities of the object. The up- 
per ledge of the trough carries two brass 
rods all round, which do not touch one 
another, one above the other, so that 
other metallic rods, being put across, 
will rest upon the higher or the lower 
rod, but not both at the same time. 
Each rod is connected with one of the 
poles of the battery by conducting wires, 
the points of contact of which should be 
perfectly clean. The rod which supports 
the articles to be silvered is connected 
with the negative pole represented by 
zinc in most batteries; and the other, 



supporting the anodes, is attached to 
the positive pole, which is carbon with 
Bunsen's elements, copper for DaniolFB, 
and platinum with Grove's cells. A 
certain number of spoons and forks fixed 
to a rod, by means of copper wires, are 
cleansed at the same time, and the rod 
is placed upon the negative conducting 
rod of the trough. Then, facing these 
articles, hang upon the positive conduct- 
ing wire of the trough another metallic 
rod to which the soluble silver anode is 
attached like a flag. Next comes an- 
other series of spoons and forks, faced 
by another soluble anode, in such a 
manner that each row of spoons and 
forks is between two anodes. The ar- 
ticles to be silvered all rest upon the 
negative conducting rod, and the soluble 
anodes upon the positive one. This dis- 
position is for obtaining an equal de- 
posit upon all the pieces. The objects 
require turning upside down during the 
operation, in order to prevent a thicker 
deposit on the lower parts, as the richest 
part of the solution is the densest, and 
therefore lies near the bottom of the 
trough. The denser layers, being richer 
in metal, deposit it more abundantly 
upon the direction which they follow, 
and foi*m grooves which cannot be filled 
by the lighter and poorer currents. It 
is, therefore, advantageous to keep the 
objects in constant motion. In this case 
the frame supporting the articles does not 
rest upon the trough, but is suspended 
above the bath, and receives its motion 
from a small eccentric, or other motive 
power. The silver deposit will adhere 
strongly, if the articles have been fully 
amalgamated in the solution of nitrate 
of binoxide of mercury, and have re- 
mained in the silver bath fi^om 12 to 15 
hours, according to the intensity of the 
current. The silvering will be the 
better and finer as the intensity of the 
current is weaker, up to a certain limit. 
A sufficient quantity of silver may be 
deposited in 3 or 4 hours, but the result 
is not satisfactory, and the burnishing 
is very difficult. When the articles have 
acquired 4 film of silver, they are some- 
times removed from the bath and tho- 
roughly 8CX«LtdCL-\st^^%&^ ^^ASQS&^ \^ 
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alcohol, or, preferably, in a hot silvering 
bath, thence again passed through the 
mercurial solution, and finished in the 
former cold electro-bath. This first 
scratch-brushing, which is not always 
necessary, obviates the tendency of cer- 
tain alloys to assume a crystalline ap- 
pearance, and corrects imperfections of 
the cleansing process. Electro-silvering 
baths do not generally work so well 
when freshly prepared, as when they 
haee been used for a certain time ; the 
deposit is often granulated, bluish, or yel- 
lowish. It is therefore desirable to mix 
a portion of old liquors with those re- 
cently prepared, or new baths may ac- 
quire an artificial age by boiling them 
for a few hours, or adding to them one or 
two thousandths of aqua ammonia. 

To prevent Electro-silver Plating turn' 
ing Yellow by Contact with the Air» — This 
change of colour is due to the deposit, 
by gsdvanic action, of pure silver and of 
a subsalt, the subcyanide of silver, which 
is I'apidly decomposed and darkened by 
light. It is therefore necessary to re- 
move the subcyanide by one of the fol- 
lowing methods; — 1. The articles are 
left immersed in the bath for some time 
after the electric current has been m- 
terrupted, when the subcyanide of silver 
is dissolved by the cyanide of potassium. 
2. Havmg smeared the objects with a 
paste of borax, they are heated in a 
muffle until the salt fuses and dissolves 
the subcyanide. This process anneals 
and softens the metal. 3. The poles of 
the battery are inverted for a few se- 
conds, that is to say, the articles become 
soluble anodes, and the electric current 
carries away the subcyanide of silver in 
preference to the metal ; this operation 
should be very short, otherwise the 
silver will entirely abandon the objects 
and will coat the silver sheets. 

Silver-plating Britannia Metal, Pewter, 
and all Combinations of Lead and Tin. — 
These are best placed in a solution con- 
taining a good deal of free cyanide, and 
the deposit should be rapid at first. 
The surface of the anode should be about 
three times that required for German 
silver and the battery power strong. 
If at not too intense. It is better not to 



disturb these ai*ticles in the solution at 
the beginning of the deposit. After- 
wards they may be shifted for obtaining 
a unifoi*m coat. If the articles, when 
they have been a short time in the 
plating bath, present an unequal sur-^ 
face, remove them, and brush over again 
as before; then, after well rinsing, re- 
turn quickly to the bath and allow 
them, if possible, to remain without 
further disturbance. 

Small Silver Bath for Amateurs. — ^The 
bath is a cylindrical stoneware, glass, 
or porcelain vessel. After cleansing 
and amalgamation, the articles are at- 
tached by clean copper wires to the cir- 
cumference of a brass ring, supported 
upon the top of the apparatus by three 
or four soldered cross wires. The ring 
is connected with the negative pole of 
the battery, and the positive pole with 
a platinum anode, or a cylinder formed 
of a sheet of silver rolled round, which 
dips into the middle of the apparatus. 
The articles must be now and then 
turned upside down, and sideways, so 
that each face of the object will be, in 
turn, directly opposite the silver anode, 
and thus also the points of contact with 
the suspending wires receive their quota 
of metallic deposit. Points, edges, cor- 
ners, and all raised parts, offer a more 
easy passage to the electric current, and 
therefore become more coated with 
metal. As the wear of tablespoons and 
forks is greater on their convex sides, 
those parts should face the silver anode 
longer than the concave portions. 

Bright Lustre. — Bisulphide of carbon, 
in small proportion, imparts a bright 
lustre to electroplated articles. Put an 
ounce of bisulphide of carbon into a pint 
bottle containing a strong silver solu- 
tion with cyanide m excess. The bottle 
should be repeatedly shaken, and the 
mixture is ready for use in a few days. 
A few drops of this solution may be 
poured into the plating bath occasion- 
ally, until the work appears sufficiently 
bright. The bisulphide solution, how- 
ever, must be added with care, for an 
excess is apt to spoil the solution. In 
plating surfaces which cannot easily be 
scratch-brushed, this brightening pro- 
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cess IS very serviceable. Care must be 
taken never to add too much at a 
time. 

Deposits on Solder, — ^The difficulty of 
obtaining regular deposits of gold or 
silver over articles which have parts 
soldered may be greatly obviated by 
scratch-brushing those parts dry, that 
is, without the usual liquid employed. 
This renders these refractory parts 
better conducting, provided that during 
the operation no impurities are left on 
these spots. 

Method by which the Weight of De- 
posited Silver is directly ascertained. — 
1. The articles are cleansed by the pro- 
cesses already described, then dried in 
saw-dust or otherwise, and weighed in a 
scale. However rapidly this may be 
done the surface of the copper will be 
slightly oxidized and tarnished ; to re- 
cover their former cleanliness the ar- 
ticles must be plunged into a strong 
pickle of sulphuric acid, and then into 
the mcrcuri.ll solution. After rinsing, 
and immersion in the bath, practical 
experience will teach when it is nearly 
time to withdraw the articles from the 
solution. They will have to be weighed 
several times before the intended weight 
of silver has been deposited. 2. Cleanse 
the articles, and put them immediately 
mto the bath, except one, which is 
treated as above, and used as a test. 
This piece i§ now and then removed 
from the bath to asoertam its mcrease 
of weight, and when it has acquired its 
proportion of silver it is supposed that 
the other pieces are also finished. 
Strongly amalgamated articles will not 
become sensibly oxidized during the dry- 
mg which precedes their weighing. 
When the objects have been dried in 
order to ascertain the proportion of de- 
posited silver, they should not be re- 
turned to the bath without having been 
cleaned in a hot solution of cyanide of 
potassium, which dissolves the grease 
from the handling, and passed again 
through the solution of nitrate of bin- 
oxide of mercury, and rinsed. Alcohol 
may be substituted for the hot solution 
of cyanide, but the results are not so 
sure, and the expense is greater. Both 



these methods are tedious, and only give 
approximate results. 3. Remove one 
dish of an ordinary pair of scales, sub- 
stitute for it a metallic frame which 
supports the articles to be silvered, and 
communicates through the beam and the 
column with the negative electrode of a 
battery ; connect the soluble anode with 
the positive pole. When the articles 
are suspended to the fi*ame, and are in 
the bath, the equilibrium of the scale is 
established by weights upon the other 
dish ; add to this a weight equal to the 
silver it is desired to deposit. The ope- 
ration will be finished when the equili- 
brium of the beam is re-established. 
This method is not mathematically ac- 
curate, but is sufficiently exact for all 
practical purposes. An automatic ar- 
rangement, by which the electric cur- 
rent may be broken at the time the 
articles in the bath have received a suffi- 
cient deposit of silver, i& easily arranged, 
and saves time and metal. 

Anodes, — Should the anodes become 
black during the passage of the electric 
current, the solution contains too little 
cyanide of potassium and too much 
silver. In this case the deposit is ad- 
herent, but too slow, and the bath loses 
more silver than it can gain from the 
anodes. Carefully add sufficient cya- 
nide of potassium. If the anodes remain 
white during the current, the proportion 
of cyanide of potassium is too great, the 
deposited silver is often without adhe- 
rence, and the anodes lose more metal 
than is deposited ; add silver salt until 
it dissolves with difficulty. When in 
good working order the soluble anodes 
become grey during the passage of the 
electricity, and white when the circuit 
is broken. The specific gravity of the 
bath may vary from 5° to 15° of the 
Baumd hydrometer for salts, and still 
furnish good results. There is a simple 
and rapid process for ascertaining the 
state of the bath, and establishing the 
proper ratio between the silver and the 
cyanide. About half a pint of the 
liquor is put into a tall glass, and a 
solution of ^ of an ounce of nitrate of 
silver in 3 oz. of distilled water is 
poured mto the former, drop by drop. 
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If the white precipitate produced is 
rapidly dissolved by stirring, the liquor 
is too rich in cyanide, or too poor in 
silver; should the precipitate remain 
undissolved afler long stirring, the 
liquor is too rich in silver and too poor 
in cyanide of potassium. When the 
precipitate is dissolved but slowly, the 
liquor is in the best condition. 

Burnishing. — By burnishing, the 
roughness of an object is flattened down 
until the surface is smooth and polished, 
like a looking-glass. Burnishing is an 
important operation for electro-deposits 
which consist of a multitude of small 
crystals with intervals between them, 
and with facets reflecting the light in 
every direction. The deposited metal is 
hardened, and forced into the pores of 
the underlying metal, and the durability 
is thus increased to such an extent, that 
with the same amount of silver a bur- 
nished aiiiicle will last twice as long as 
one which has not been so treated. The 
instruments employed for burnishing are 
made of different materials, and must be 
of great hardness and a perfect polish. 
Such are hardened cast steel, agate, 
flint, and blood-stone. For metallic 
electro-deposits steel and blood-stones 
are especially employed. There are 
several qualities of blood-stone; its 
grain should be close, hard, and without 
seams or veins ; it should leave no white 
lines on the burnished parts, nor take off 
any metal, and its colour should be of 
an intense black-red. The steel must be 
fine and close grained, and perfectly po- 
lished. Should the polish of any bur- 
nishing tool alter by use, it is restored 
by friction upon a skin or leather at- 
tached to a wooden block, which is fixed 
to the bench. The leather is covered 
with polishmg rouge m impalpable pow- 
der, or, preferably, with pure alumina 
obtained by calcining ammonia alum in 
a forge fire. Venetian tripoli, rotten- 
stone, tin putty, emery, or many other 
hard substances finely powdered may be 
employed. The burnishing tools are of 
various shapes, such as a lande, a tooth, 
a knife, a half-sphere, or a dog's tongue, 
and a considerable stock is necessary. 
The burnishing is divided into two dis- 



tinct operations; the first consists ib 
roughing, and the second in finishing. 
The tools for the first have a sharp 
edge, whilst for the second operation 
they have a rounded surface. The 
tools for the hand or the lathe are fixed 
by copper ferules into shoi*t round 
wooden handles, so that the hand is not 
influenced by their weight ; the tools 
for the arm or the vice are fastened to 
wooden handles sufficiently long to rest 
their slender part upon the arm or the 
shoulder, the stouter lower portion is 
grasped by the hand. The burnishing 
tools and the objects must be frequently 
wetted by certain solutions, some of 
which facilitate the sliding of the instru- 
ment, or with others which have a che- 
mical action upon the shade of the bur- 
nished articles. Of the first are pure 
water, solutions of soap, decoctions of 
linseed, and infusions of the roots of 
marsh-mallow or liquorice; the second 
includes wine-lees, cream tai*tar, vine- 
gar, alum in water. When burnishing 
gold applied upon electro-deposits of 
copper, as in gilding with a dead lustre 
by that method, use pure water for fear 
of producing a disagreeable red shade. 
A solution of green soap is sometimes 
preferred by operator, although when 
old it imparts an unpleasant tinge, 
owing to the sulphides of the liquor. 
When the burnishing is completed, the 
surface is wiped longitudinally with a 
soft and old calico rag. The polish ob- 
tained by burnishing is called black, 
when it reflects the rays like a mirror ; 
and should the presence of mercury or 
a bad deposit prevent the tool from pro- 
ducing a bright surface, the object is 
said to be greasy. Articles which have 
been previously polished, and which 
generally receive a very trifling deposit, 
are not burnished, but rubbed with 
chamois leather and the best quality 
polishing-rouge. Too thick or too rapid 
electro-deposits cannot be burnished, 
but must be polished by rubbing with a 
leather and a mixture of oil and pow- 
dered pumice-stone, tripoli, or tin putty. 
Coarse powders are used at the begin- 
ning, and impalpable ones at the end of 
the operation. Polished silver deposits 
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are more agreeable to the eye than bur- 
nished ones ; but the hardening of the 
latter renders them more durable. 

To Dissolve Silver from Silvered Ar- 
ticles. — Cold Bath, — For dissolving sil- 
ver in the cold the objects are hung in 
a large vessel filled with the following 
mixture ; — Sulphuric acid at 66° Baume, 
10 parts ; nitric acid at 40° Baume, 1, 
in which they remain for a greater 
or less length of time, accordmg to the 
thickness of the coat of silver to be dis- 
solved. This liquid, when it does not 
contain water, dissolves the silver with- 
out sensibly corroding copper and its 
alloys ; therefore avoid introducing wet 
articles into it, and keep the liquid per- 
fectly covered when not m use. As far 
as practicable place the articles in the 
liquid so as not to touch each other, and 
in a vertical position, so that the silver 
salt will fall to the bottom. In propor- 
tion as the action of the liquor dimi- 
nishes, pour in small and gradual addi- 
tions of nitric acid. Dissolving silver in 
the cold is regular and certain, but 
slow, especially when the proportion of 
silver is great. The other more rapid 
process is then resorted to. 

JTot Bath, — Nearly fill a flat pan of 
enamelled cast iron with concentrated 
sulphuric acid, and heat to a tempera- 
ture of from 300° to 400° Fahr. ; at 
the moment of using it, pinches of dry 
powdered saltpetre are thrown into 
it ; then hold the article with copper 
tongs in the liquid. The silver rapidly 
dissolves, and the copper or its alloys 
are not sensibly corroded. According 
to the rapidity of the solution more or 
fewer pinches of saltpetre are added. 
All the silver has been dissolved when, 
after rinsing in water and dipping the 
articles into the cleansing acids, they pre- 
sent no brown or black spots, that is, 
when they appear like new metals. 
These two methods are not suitable for 
removing the silver from wrought and 
cast iron, zinc, or lead ; it is preferable 
to invert the electric current in a cya- 
nide bath, or to use mechanical pro- 
cesses. Old desilvermg liquors become 
green after use; to recover the silver 
they are diluted with 4 er 5 times their 



volume of water, then add hydrochloric 
acid or common salt. The precipitation 
is complete when the settled liquor does 
not become turbid by a new addition of 
common salt or hydrochloric acid. The 
resulting chloride of silver is separated 
from the liquid either by decantation or 
filtration, and is afterwards reduced to 
the metallic state by one of the methods 
which will be described. 

Resists and Reserves, — By reserves, 
certain parts of a metallic article, which 
may be already covered with an electro- 
deposit on its whole surface, are coated 
with another metal. To gild the parts 
in relief of an object of which the body 
is silvered, make a gold reserve, and use 
a silver reserve for silvering of certain 
parts of a body already gilt. Thjs re- 
quires a little practice and care, and a 
fii*m hand to make thin lines with the 
hair pencil. Thoroughly scratch-brush 
and wipe the object ; the parts intended 
to have the primitive colour must be 
covered by a brush with a resist var- 
nish ; dry in the air, or in a stove, or 
upon a gentle fire until it no longer feels 
sticky. Place in the bath ; the galvanic 
deposit will only coat those parts un- 
protected by the varnish. The tempe- 
rature of the bath should be low, and 
the current weak, for fear of having 
rough lines where the deposit touches 
the varnish, from the latter becoming 
softened, or from bubbles which are dis- 
engaged at the negative pole under the 
action of a strong electric current. 
When the deposit is completed, remove 
the I'esist varnish with warm essence of 
turpentine, and afterwards with tepid 
alcohol ; gaseine or benzole are prefer- 
able, as they rapidly dissolve in the cold 
nearly all resinous and fatty bodies, or 
the varnish may be destroyed by a brief 
immersion in concentrated sulphuric 
acid when cold. It often happens that 
several colours and metals have to be 
placed upon the same object, such as 
silver with both a bright and a dead 
lustre, and yellow, green, red, white, or 
pink golds, or platinum. Varnishes are 
also employed for avoiding the deposit 
of the precious metals upon those parts 
which do not need them. 
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Itcsist or Reserve Varnishes, — Dissolve 
in boiled linseed oil or essence of tur- 
pentine, resin, or copal ; these var- 
nishes are not sufHciently coloured to 
distinguish the places where they have 
been laid on, mix with them therefore a 
certain proportion of red-lead, chrome 
yellow, or Prussian blue, which at the 
same time facilitates their drying. 

Old Silvering. — To imitate old 
artistic productions made of solid silver, 
the groundwork and hollow portions not 
subject to friction are covered with a 
blackish red earthy coat, the parts in 
relief remain with a bright lead lustre. 
Mix a thin paste of finely-powdered 
plumbago with essence of turpentine, to 
which a small proportion of red ochre 
may be added to imitate the copper 
tinge of certain old silverware; smear 
this all over the articles. After drying, 
gently rub with a soft brush, and the 
reliefs are set off by cleaning with a 
rag dipped in spirits of wine. Old silver 
is easily removed, and the brightness of 
the metal restored, by a hot solution of 
caustic potash, cyanide of potassium, or 
benzole. To give the old silver tinge to 
small articles, such as buttons and rings, 
throw them into the above paste, rub 
m a bag with a large quantity of dry 
fir-wood saw-dust until the desired shade 
is obtained. 

Oxidized Silver. — This is not an 
oxidization, but a combination with sul- 
phur or chlorine. Sulphur, soluble sul- 
phides, and hydrosulphuric acid blacken 
silver, and insoluble silver salts, and 
particularly the chloride of silver, ra- 
pidly blackens by solar light. Add four 
or five thousandths of hydrosulphate of 
ammonia, or of quintisulphide of potas- 
sium, to ordinary water at a tempera- 
tui-e of 160° to 180° Fahr. When the 
articles are dipped into this solution an 
iridescent coating of silver sulphide 
covers them, which after a few seconds 
more in the liquid turns blue -black. 
Remove, rinse, scratch -brush, and bur- 
nish when desired. Use the solution 
when freshly prepared, or the prolonged 
heat will precipitate too much sulphur, 
and the deposit will be wanting in ad- 
herence^ besides the oxidization obtained 



in freshly-prepared liquors is alvrays 
brighter and blacker than that produced 
in old solutions, which is dull and grey. 
If the coat of silver is too thin, and the 
liquor too strong, the alkaline sulphide 
dissolves the silver, and the underlying 
metal appears. In this case cleanse and 
silver again, and use a weaker black- 
ening solution. Oxidized parts and 
gilding may be put upon the same ar- 
ticle by the following method. After 
the whole surface has been gilt, certain 
portions are covered with the resist 
varnish, silver the remainder. Should 
the process of silvering by paste and 
cold rubbing be employed, the gilding 
should be very pale, because it is not 
preserved, and is deeply reddened by 
the sulphur liquor. When this incon- 
venience occurs from a too concentrated 
liquor, it is partly remedied by rapidly 
washing the article in a tepid solution 
of cyanide of potassium. Deep black is 
thus obtained upon cleansed copper ;— 
Dissolve 3 or 4 oz. of blue ashes, hy- 
drocarbonate of copper, in a sufficient 
quantity of aqua ammonia, place the 
cleansed copper in this solution, cold 
or tepid, it will be instantaneously co- 
vered with a fine black deposit. This 
coat is so thin that burnished articles 
look like varnished black. 

NiELLED Silver. — ^This is a kind of in- 
laid enamel work, and is obtained by the 
sulphuration of certain parts of a silver 
object. But instead of being direct, 
this is produced by inlaying the silver 
surface with a sulphide of the same 
metal prepared beforehand. For pre- 
paring the niel, heat a certain propor- 
tion of sulphur in a deep crucible ; heat 
a certain quantity of silver, copper, and 
lead in another crucible, and when 
melted pour into the fused sulphur, 
which transforms these metals into sul- 
phides ; then add a little sal ammoniac, 
remove from the crucible, pulverize for 
use. First crucible — flowers of sulphur, 
27 oz. ; sal ammoniac, 2f oz. Secoud 
crucible, which after fusion is poured 
into the first — silver, ^ oz. ; copper, 
1^ oz. ; lead, 2f oz. 1. After having 
reduced the niel to a fine powder, mix 
with a small proportion of a solution of 
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sal ammoniac, hollow out the engraving 
upon a silver surface, and cover the 
whole, hollows and reliefs, with the 
composition. The article is then to be 
heated in a muffle until the composition 
solders to the metal. Uncover the pat- 
tern by a level polish, when the silver 
will appear as over a black ground. 
This method is costly, as each article 
must be engraved. 2. Engrave in relief 
a steel plate, and press it against the 
silver plate between two hard bodies. 
The copy is hollow, and ready to receive 
the niel. A great many copies may be 
obtained from the same matrix. 

Platinum Deposits by Dipping. — 
Copper and its alloys only will receive a 
satisfactory platinum deposit ; iron, zinc, 
lead, or tin, coated with this metal, 
even after a previous coppering, give but 
defective results. The platinum depo- 
sits are obtained by dipping thoroughly 
cleansed copper articles in the following 
solution, kept boiling; — Distilled water, 
100 parts by weight ; caustic soda, 12 
parts; platinum for neutral chloride, 1. 
The deposit is bright, durable, and 
of a dark colour, resembling oxidized 
silver. 

Thin Platinum Electro-deposits, — ^The 
platinum baths for electro-deposits will 
succeed when the chloride of platinum 
js dissolved in a solution of a salt with 
alkaline, neutral, or acid reaction, but 
sulphites and cyanides, even those having 
soda for base, should be excepted. Dis- 
tilled water, 100 parts by weight ; car- 
bonate of soda, 40 parts ; platinum for 
neutral chloride, 1. Temperature of 
the bath, from 160° to 180° Fahr. Dis- 
tilled water, 100 parts by weight ; phos- 
phate or borate of soda, 60 parts ; pla- 
tmum for neutral chloride, 1. Distilled 
water, 100 parts by weight ; pyrophos- 
phate of soda, or chloride or iodide of 
sodium, 30 parts ; platmum for dry 
chloride, 1. These baths only give ex- 
ceedingly thin deposits ; if the coating 
were allowed to increase most of it 
would be without adherence, and often 
in the form of scales. The deposit is 
black or steel grey. 

Thwk Platinum Electro " deposits. — 
Fill a glass flask with \ of an ounce of 



finely-lammated spongy or black pla- 
tinum, and a mixture of 54 oz. of hy- 
drochloric acid, and 3| oz. of nitric acid 
at 40° Baum^. Place the flask upon a 
pi^ce of sheet iron perforated in the 
centre, so that the bottom of the flask 
alone receives the heat. After an abun- 
dant production of orange-yellow fumes, 
the platinum will disappear and leave a 
red liquid, which should be heated until 
it becomes viscous enough to stick 
against the sides of the flask. This 
latter part of the operation may be 
effected in a porcelain dish, the shallow 
form of which aids in the evaporation of 
the acids in excess. After cooling, the 
residuum is dissolved in 17 J oz. of dis- 
tilled water, and filtered if necessary. 
Dissolve 3^ oz. of phosphate of ammonia 
in 17J oz. of distilled water, and mix 
the two solutions. This produces a pre- 
cipitate of phosphate of ammonia and 
platinum in a liquid of orange colour, 
which should not be separated; pour 
into it, stirring all the while, another 
solution of 17^ oz. of phosphate of soda 
in If pint of distilled water. Boil the 
mixture, and replace the evaporated 
water, until no more ammonia is dis- 
engaged, which is ascertained by the 
smell ; and until the liquor, which was 
previously alkaline, begins to redden 
blue litmus paper. When the yellow 
liquor becomes colourless, it indicates 
the formation of a double platinum salt. 
The bath is then ready to deposit pla- 
tinum upon articles of copper or its 
alloys, by the aid of heat and of an in- 
tense electric current. Copper coated 
with platinum resists nitric and sul- 
phuric acids to a considerable extent. 
If iron, zinc, lead, or tin come in contact 
with the bath they will decompose it, 
and the metal deposited will be black. 
The dead lustre of platinum is pearl- 
grey ; it is very hard, and cannot be 
brightened by scratch-brushes of brass, 
which render its surface yellow; pow- 
dered pumice - stone or iron wires 
should be employed. Platinum depo- 
sits may be burnished by an energetic 
friction, and the lustre obtained is very 
durable. Platinum may be removed 
from copper by a very long immersion 
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in the liquors given for ungilding, but 
the success is doubtful. 
Nickel Deposits. — ^Nickel deposited 
I by the wet way is whitd, with a slightly 
yellow tinge, hftving a dull pearl-grey 
dead lustre ; it is obtained by dissolving 
the nitrate of nickel in its own weight of 
ammonia, and diluting the. whole with 
20 or 30 times its volume of liquid bi- 
sulphite of soda, marking about 24° 
Baume. This application is found use- 
ful when articles require to be pro- 
tected against the oxidizing action of 
damp or salt air, sulphurous gases, and 
weak acids. Nickel electrotypes stand 
the wear and tear caused by ink, and 
press much better than the ordinary 
copper ones. Another bath is a solution of 
nitrate of nickel, without excess of acid, 
precipitated by cyanide of potassium, 
and the precipitate redissolved by more 
cyanide. An acid solution of nickel may 
be precipitated by alkalies, such as 
potash, soda, or ammonia; after wash- 
ing the precipitate, dissolve in cyanide 
of potassium. A moderate battery 
power and nickel anodes are employed. 

Nickel Plating without a Battery. — 
Into the plating vessel, which may be 
of porcelain or copper, place a concen- 
trated solution of zinc chloride, dilute 
it with from 1 to 2 volumes of water, 
and heat to boiling. If anv precipitate 
separates, it is to be redissolved by add- 
ing a few drops of hydrochloric acid. As 
much powdered zinc as can be taken on 
the point of a knife is thrown in, which 
covers the vessel internally with a coating 
of zinc. The nickel salt, for which pur- 
pose either the chloride or sulphate may 
be used, is added until the liquid is dis- 
tinctly green ; then put in the articles to 
be plated, previously thoroughly cleaned, 
together with some zinc fragments. 
Continue the boiling for fifteen minutes, 
when the coating of nickel is completed. 
Well wash the articles with water, and 
clean with chalk. If a thicker coating 
IS desired, the operation may be re- 
peated. Wrought and cast iron, steel, 
copper, brass, zinc, and lead have been 
successfully coated by this process. It 
is necessary that the objects should be 
eotireJjr covered by the plating liquid, 



and that their torfaces should be 
thoroughly cleaned. Salts of cobalt, 
treated in the same manner, afford a 
cobalt plating, which is steel grey in 
colour, not so lustrous as the nickel, 
and more liable to tarnish. 

Zinc Deposits. — Zinc is deposited by 
the wet way and by the battery. The 
dead lustre colour is a grey bluish- 
white. Precipitate a soluble zinc salt 
by ammonia ; this precipitate redissolved 
in an excess of alkali gives a satis^Eic- 
tory bath; any kind of zinc salt may 
also be dissolved in cyanide of potassium 
or a soluble sulphite. These deposits 
nre entirely different as regards the du- 
rability, from the so-called galvanizing, 
when cleansed iron is plunged into a 
bath of molten zinc, and is thus pro* 
tected against oxidization for a long* 
time, which is not the case with electro- 
deposited zinc For depositing upon 
copper or brass, in the wet way, prepare 
finely - divided zinc, by pouring the 
molten metal into a previously strongly 
heated iron mortar, and stiiring until 
nearly cold. The powdered zinc thus 
obtained is placed in a porcelain vessel, 
and to it is added a concentrated solu- 
tion of sal ammoniac. This mixture is 
heated to boiling; and the copper or 
brass objects to be coated with zinc, but 
previously well cleansed, even with an 
acid, are then placed in a liquid where 
they obtain a brilliantly white adhering 
layer of zinc 

Iron and Steel Deposits. — ^Ironmay 
be deposited by the wet way, but is veiy 
easily oxidized. It is obtained by de- 
composing by the battery a perfectly 
neutral protochloride of iron. This 
bath is rapidly altered by the air, and 
is transformed into sesquichloride, which 
is unsuited for the purpose. The double 
chloride of iron and ammonium, obtained 
by the protracted boiling of a solution 
of sal ammoniac upon iron filings, pro- 
duces a veiy thin deposit of iron, very 
difficult to oxidize, which is employed 
for hardening the sur&ce of engraved 
plates or of ordinary electrotypes. 
Double sulphates of iron and ammonia, 
or of iron and potash, and double 
chlorides of the same bases, have been 
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ittccessfully used for electro-deposits of 
iron. 

AMTDfOirr Deposits. — ^This has all 
the brightness of polished cast iron. Its 
dead lustre is a slate grey, and it may 
be easily scratch-brushed and polished ; it 
resembles black platinum, and may take 
its place in many cases. Boil for an hour, 
in a porcelain dish or enamelled cast- 
iron vessel ; — Water, 2-^ galls. ; carbon- 
ate of soda, 70 oz. ; finely-powdered 
sulphide of antimony, 17^ oz. Filter 
the boiling solution through paper or 
fine cloth ; by cooling it deposits a red- 
dish-yellow powder of oxysulphide of 
antimony. Boil this powder again in 
the same liquor, and the new solution is 
the antimony bath. It is necessary to 
use the bath constantly boiling. For 
the anode, use either a plate of antimony 
or a platinum wire. 

Lead Deposits are ootained by the 
plumbite of potash or soda, which is 
prepared by the protracted boiling of 
\ of an ounce of protoxide of lead in 
3} oz. of caustic potash or soda, dis- 
solved in 2-^ galls, of distilled water. 

Coloured Electro- Chromic Rings. — 
After the plumbite of soda bath has 
cooled off, the metallic or metallized 
article, connected with the positive pole, 
is dipped into it. Then the platinum 
wire, communicating with the negative 
pole, is gradually mtroduced into the 
liquor without touching the article, 
which is immediately coloured in vari- 
ous shades ; too much intensity m the 
current will hide all the various tinges 
under a uniform dark bi*own coat. 
When an article is unsatisfactory in its 
colouration, dip it rapidly into aqua- 
fortis, to dissolve the oxide of lead, and 
restore the metallic surface to its primi- 
tive state. This process may be used for 
the decoration of stoneware and porce- 
lain previously coated with platinum. 

Reduction of Old Baths. — Extrac- 
tion of Gold, — All the liquids which 
contain gold, except those in which 
there is a cyanide, are strongly acidu- 
lated by sulphuric or hydrochloric acids, 
unless they are already acid, and then 
largely diluted with water. Precipitate 
the precious metal by a solution of sul- 



phate of protoxide of iron, copperas, and, 
after a few hours standing, it is ascer- 
tained that the liquor does not contain 
any more gold when a new addition of 
sulphate of iron does not produce any 
turbidity. The precipitated gold is in 
the form of a red or black powder ; collect 
upon a filter, wash, and dry in an iron 
pan, with weights equal to its own, of 
borax, saltpetre, and carbonate of potash. 
Gradually introduce the powder into a 
refractory crucible heated to a white 
heat in a good air-furnace. When all 
is introduced, increase the heat and close 
the furnace, so that all the metal may 
fall to the bottom of the crucible. After 
cooling, extract the button of pure gold 
which remains. If it is desired to dis- 
solve the powdered gold left on the 
filter in aqua regia, it will be necessary 
to wash it several times with diluted 
sulphuric acid, to remove the sulphate 
of iron with which it is impregnated. 
This mode of reduction is adapted to an 
impure chloride of gold, to the baths by 
dipping with the bicarbonate or pyro- 
phosphate of soda, and also to the ungild- 
ing acids; but it is imperfect with 
baths holding a cyanide, which never 
completely part with all the gold they 
contain, by this process. The best man- 
ner of treating the latter liquoi*s is to 
evaporate them to dryness in a cast-iron 
kettle, and calcine the residue to a white 
heat in a good crucible. A small pro- 
portion of borax or saltpetre may be 
added to aid the fusion, but generally 
it is unnecessary. The resulting button 
of gold at the bottom of the crucible is 
red when saltpetre has been employed, 
and green with borax ; but these differ- 
ences of colour have nothing to do with 
the purity of the metal. Gold may be 
separated from liquors which contain nc 
cyanide, by an excess of protochloride of 
tin, which produces a precipitate easily 
reduced by heat. Sulphurous acid will 
also reduce the gold ; but in this case, 
the liquor should be heated. Granu- 
lated gold is obtained by running the 
molten metal, in a small stream, and 
troxa. a certain height, into a large 
quantity of cold water. 
Extraction of Silver, — ^Liquors contam 
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iug silver in the form of a simple salt, 
in solution by an acid, are easily treated i 
add to them an excess of common salt, 
or hydrochloric acid, the silver will be 
precipitated as chloride of silver, which, 
after washing, may be employed for the 
preparation of new baths, or reduced to 
the metallic form. Solutions of nitrate 
of silver, or desilverizing acids, belong 
to this class. Common salt, however, 
is without action upon the liquids which 
hold silver m the state of a double salt, 
and will rather aid the solution than 
the precipitation ; such are the double 
tartrate of silver and potash, whitening 
bath, the double sulphite of soda and 
silver, and the bath for dipping. Before 
employing common salt, add sulphui*ic 
acid, which, displacing the other acids, 
restores the silver to the state of a simple 
salt, easily precipitated by common salt. 
Hydrochloric acid alone precipitates 
silver well from these solutions. Liquors 
containing silver, as cyanide, are also 
exceptions; to extract all the metal, 
use the process employed for similar 
combinations of gold, evaporate to dry- 
ness, and reduce the mass in a crucible, 
with an addition of carbonate of soda 
and powdered charcoal. The metallic 
silver remains at the bottom of the 
crucible. To reduce chloride of silver — 
1. Put well-washed chloride of silver 
into an iron ladle, with a little pure 
water above the chloride. The greater 
affinity of iron for chlorine determines 
its departure from the silver ; and, 
after standing 24 to 30 hours, throw 
the contents of the ladle upon a filter, 
and wash thoroughly with pure water, 
to remove the soluble chloride of iron; 
the residue will be pure silver in a 
minute state of division. This method 
is rarely employed on account of the 
length of time required. 2. Well- 
washed chloride of silver, water does 
not dissolve a trace of it, is put into a 
stoneware pan with two or three times 
Its weight of zinc, and the whole is 
covered with water rendered acid by 
sulphuric acid. As soon as they are in 
contact, these substances react upon each 
other ; the sulphuric acid and the zinc 
decompose the watci'i the oxygen of 



which oxidizes the zinc, which thee 
combines with the acid, and forms sul- 
phate of zinc, a very soluble salt ; the 
hydrogen transforms the chlorine of the 
silver into hydrochloric acid, which is 
also very soluble in water. Before 
filtering, wait until all the zinc is dis- 
solved. The remaining silver is in 
impalpable powder, and cannot pass 
through the filter. Wash the silver 
thoroughly with pure water, and it may 
then be dissolved in pure nitric acid to 
form a pure nitrate of silver. This pro- 
cess is seldom employed, as it is diffi- 
cult to find zinc without lead, which 
will unite with and follow the silver 
in subsequent manipulations. 3. The 
chloride of silver, freed from foreign 
metallic salts by washing, is mixed 
with four times its own weight of 
crystallized carbonate of soda, and half 
of its weight of pulverized chai'coal. 
Make into a homogeneous paste, dry 
thoroughly in an iron pan, and then 
place in a red-hot crucible. After 
fusion the heat is raised, in order to 
allow the smallest globules to reach the 
bottom of the crucible. Should the 
crucible be moved at the time of the 
solidification, the silver will be of a very 
irregular shape. To obtain granulated 
silver, pour it in a small stream, and 
from a height, into a large volume of 
water. 

Extraction of Platinum. — 1. Render 
any kind of platinum bath acid by 
hydrochloric acid, unless it is already 
so, and then plunge cleansed iron into 
it. The platinum is reduced to a black 
powder, wash, and calcine to a white, 
heat. Dissolving it in aqua regia re- 
constitutes the chloride of platinum 
necessary for the preparation of the 
baths. 2. Reduce by evaporating the 
bath to dryness, strongly calcine the 
residue, then wash upon a filter to 
remove the soluble salts, and again heat 
to a white heat. The platinum thus 
obtained is soluble in aqua regia. 

Extraction of Copper Salts, — Collect 
all the liquids^ holding copper in a large 
cask filled with wrought or cast iron 
scraps ; a chemical reaction immediately 
takes place, the iron is substituted for 
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the copper to make a soluble salt, and 
copper falls to the bottom of the cask 
in the shape of a brown powder. The 
cask should be large enough to hold aU 
the liquids employed in a day's work. 
The iron scrap should be suspended in 
willow baskets on the top of the 
liquor, and, by stirring now and then 
the liquid with them, the metallic 
powder of copper will alone fall to the 
bottom of the cask. The same method 
may be employed for recovering the 
copper from old cleansing acids, or 
from worn out galvanoplastic baths. 
The copper thus obtained is quite pure ; 
calcining it in contact with the air, gives 
a black binoxide of copper for neutraliz- 
ing too acid galvanoplastic baths. 

Ashes, — Sweepings, saw-dust, residues 
from the bottoms of scratch-brushing 
tubs, filters, papers, and rags, must be 
collected, mixed, and burned in a furnace 
constructed for the purpose. The ashes 
are finely pulverized, sifted, and 
thoroughly mixed with a quantity of 
mercury, which combines with the gold 
and silver. The amalgams, separated 
by washing, are then distilled in cast- 
iron retorts of a peculiar shape. Tiie 
mercury volatilizes, and the gold and 
silver remain in the retort. For sepa- 
rating these metals, granulate the solid 
mass and treat with pure nitric acid, 
which dissolves the silver, and is with- 
out action upon the gold. The latter 
metal collects at the bottom of the 
vessel in a black or violet powder, and 
IS pure, after having been washed in 
distilled water. If an ingot contains 
only a little silver and much gold, melt 
previously with a certain proportion of 
the former metal, in order to more 
easily dissolve in nitric acid. The 
mgots of silver and copper should be 
boiled in cast-iron kettles with concen- 
trated sulphuric acid, which transforms 
the copper into soluble sulphate of 
copper, and silver into sulphate of 
silver, only slightly soluble. The 
separation of the two may be partly 
effected by washing, but, generally, 
the silver is precipitated by plates of 
copper. The alloy, previous to its solu- 
tion, should be granulated. 



Galvanoplasm. TMck De- 
posits. — Galvanoplasm consists of de- 
posits with sufficient thickness to form 
a resisting body, which may be sepa- 
rated from the objects serving as moulds, 
and which will preserve the shape and 
dimensions of the model. A statue ot 
plaster of Paris, wood sculpture, an im- 
press in wax, fruit, and similar things, 
may, after certain preparations, be 
covered with electro - deposits, for in- 
stance, which will give a deposit repre- 
senting the same shape and dimensions. 
In galvanoplastic operations copper is 
almost exclusively employed. It is pos- 
sible to have the deposits entirely of 
silver and gold; but these are excep- 
tions, on account of the cost of the ma- 
terials and of the difficulties of the ope- 
ration. The following is a summary of 
the usual requirements; — 1. To apply 
upon a metallic surface conductor of 
electricity, a deposit of copper adhering 
to the metal underneath. 2. The above 
operation being completed, the two 
metals must be separated in such a 
manner that they will furnish two 
identical productions, one of which will 
be in relief, and the other hollow, for 
casts of medals, &c. 3. To apply the 
electro-deposits upon substances not na- 
turally conductors of electricity, but 
rendered so by the process of metalliza- 
tion ; upon ornaments of plaster of 
Paris, wax, glass, or porcelain, or uj-on 
leaves, fruits, and insects. 4. After the 
deposit to separate the non-metallic 
model to have a perfect copper copy of 
it. For reproduction of type in stearine, 
gutta-percha, gelatine. 5. Oi*, if it is 
impossible to apply the electro-deposit 
of copper directly upon the model, make 
moulds upon which a greater or less 
number of copies may be obtained. 
This is the general case ; — ^The impnnt of 
the model is taken with a plastic sub- 
stance, which is rendered a conductor of 
electricity, and upon which the galvano- 
plastic deposit is effected. 

The Baths. — 1. Put into a vessel, 
made of glass, stoneware, porcelain, 
gutta-percha, or lead, a certain quan- 
tity of water, to which is added fi'om 8 
to 10 per cent, of sulphuric acid. If 
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in a glass yessel, or one lined with 
gatta-percha, pour in the acid slowly 
und stir all the time, otherwise the acid, 
which is much denser than water, falls 
to the bottom, and slowly combining with 
the surrounding water, may cause an in- 
crease of temperature sufficient to break 
the glass or melt the gutta-percha. 2. 
Dissolve in this liquor as much sulphate 
of copper as it will absorb at the ordinary 
temperature. Stir fi*equently with a glass 
or wooden rod, to mix the solution; or 
the sulphate of copper may be put into a 
perforated ladle of copper or stoneware, or 
into a bag of cloth, fixed near the surface 
of the liquid. When the liquid refuses 
to absorb any more crystals, it is satu- 
rated, and marks about 25° of Baum^s 
hydrometer. Baths of sulphate of cop- 
per, while they are working, must always 
be kept saturated ; new sulphate of cop- 
per must be introduced to replace that 
decomposed and forming the metallic de- 
posit ; for this purpose suspend to the top 
of the yessel, and in the upper portion of 
the liquid, bags always filled with crys- 
tals of sulphate of copper. It is neces- 
sary to use good sulphate of copper ; the 
best is in crystals, semi-transparent, and 
of a fine blue colour. Its solution is also 
a pure blue. These baths are always 
used cold, and are kept in vessels of 
shapes adapted to the wants of the ope- 
rator. Stoneware, porcelain, and glass are 
the best materials for the purpose ; but 
as It is difficult to find vessels sufficiently 
large, wooden troughs covered inside with 
coats of gutta-percha, marine glue, or 
with a sheet of lead, are used, painted 
with resist varnish. 

Deposits by Separate Batteries, — ^After 
proper preliminary operations, the object 
which is to receive the deposit is con- 
nected with the conducting wire attached 
to the negative pole of the battery, zinc 
generally, and immersed in the solution ; 
and the conducting wire starting from 
the positive pole, carbon or copper, is at- 
tached to a foil or plate of copper, and 
this anode is placed in the liquor parallel 
to the object connected with the other 
pole. This plate should have a surface at 
least equal to that of the article to be 
covered. The deposit will begin imme- 



diately, and its progress may be seen by 
removing the object from the solution. 
If upon a clean metallic substance, the 
deposit of copper will be instantaneous on 
every part of it ; if, on the contrary, the 
surface only moderately conducts the 
electricity, as plumbago or graphite, the 
deposits will begin at the points touched by 
the conducting wire, and then proceed 
forward. With a little practice it is easy 
to ascertain whether the intensity of the 
current corresponds to the surfaces to be 
covered. The operation will be slow with 
a weak current, but there is no other 
mconvenience, unless the substance of the 
mould is alterable, like gelatine. Too in- 
tense a current results in a granular de- 
posit, of which the particles have little 
cohesion between themselves, and no ad- 
herence to the mould. 

Simple Apparatus for Amateurs, — 
Place the solution of sulphate of copper 
in a stoneware, earthenware, or porcelain 
vessel, in the centre of which stand a 
porous cell filled with water with 2 or 3 
per cent, of sulphuric acid, and 1 per 
cent, of amalgamating salts. This liquid 
must surround an inner cylinder of zinc, 
upon the top of which rests a circle of 
brass wire, by two crossed bai*s soldered, 
or fixed in four notches on the top of the 
zinc cylinder. Suspend from this circular 
framework, projecting over the copper 
solution, a certain number of objects or 
moulds, immersed in the liquid in such a 
way as to have their faces to be covered 
near and opposite to the cell. Two small 
hair bags filled with sulphate of copper 
crystals, should be attached to the upper 
edge of the vessel. 

Large Apparatus, — ^To cover large sur- 
faces, use a bath contained in a large 
wooden trough, lined inside with gutta- 
percha, or lead, or other substance un- 
acted upon by the bath. In the middle 
of the trough dispose a row of cells close 
to each other, and each with its zino 
cylinder. Connect a thin metallic ribbon 
with all the binding screws of the cylin- 
ders, in contact at its extremities with 
two metallic bands on the ledges of the 
trough. The metallic rods to support the 
moulds are placed in contact Mrith the 
metallic bands of the ledges, and there- 
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fore in connection with the zincs. If the 
objects are in high relief, use a circular 
trough, place the cells in a circle, and the 
mould to be covered in the centre. What- 
eyer the shape of the mould, its position 
should now and then be changed, because 
the lower layers of the bath give more 
abundant deposits, owing to the difference 
of specific gravity of the layers more or 
less charged with sulphate. As far as 
practicable, maintain the liquids in the 
bath and in the cells at the same level ; 
or it is better to have that of the bath 
slightly above that of the cell, to prevent 
the solution of zinc from mixing with the 
copper bath. 

Porous Cells, — Pipeclay, pasteboard, 
bladder,gold-beater's skin, and parchment, 
sail-cloth, and certain kinds of wood may 
be employed, but nothing equals porcelain 
clay, submitted to a certain heat, which 
hardens the paste without destroying its 
porosity. Vases made with this material 
are just porous enough, and resist the 
action of concentrated acids. 

Batteries, — ^The battery, charged as 
has been described, will work well for 24 
hours ; and, for four consecutive days, it 
will only be necessary to add small quan- 
tities of acid and amalgamating salt, in 
proportion to the volume of the cells. 
Stir the mixture each time with a glass 
rod. The fifth day, throw away all the 
exciting liquors, and substitute fresh ones, 
otherwise the zinc salt will be so abund- 
ant as to crystallize upon the zincs and 
the cells. A cell may be clogged iu two 
ways, — by the sulphate of zinc which 
liaving an insufHciency of water, crystal- 
lizes in the pores. In this case boil the 
cells in water acidulated by sulphuric 
acid. Or by deposits of copper caused by 
bad working ; dip the cells in aquafortis 
until all the copper is dissolved, and rinse 
in plenty of water afterwards. It is also 
possible to clean cells by keeping them 
filled with water, which, escaping through 
the pores, pushes out the salts and the 
acids with which they are clogged. Cast 
zmc will work, but is far inferior to 
laminated zinc, which will be uniformly 
corroded instead of being perforated. It 
sometimes happens that zinc is scarcely 
attacked, even by concentrated liquors, 



and that a multitude of small cavities ara 
engraved on its surface. It also becomes 
covered with a blackish-grey crust, and 
no electricity is disengaged. These in- 
conveniences occur when the zmc is too 
rich in lead. 

Amalgamating Salt — ^To avoid the so- 
lution of the zinc when the apparatus is 
not at work, cleanse it in diluted hydro- 
chloric acid, and then amalgamate it by 
rolling the cylinders in a trough filled 
with mercury. 

Acid Baths, — When a bath contains too 
weak a solution of sulphate of copper, the 
electro-deposit is pulverulent, black and 
irregular. The same inconvenience occurs 
when the liquors become too acid, be- 
cause then they do not dissolve enough of 
sulphate of copper. When the bath is too 
acid, add carbonate of copper to it until 
effervescence no longer takes place. The 
bath should then be acidified anew to in- 
crease its conducting power. The car- 
bonate of copper may be replaced by the 
oxide of the metal, which dissolves without 
effervescence. If, after very long use, a 
bath becomes overloaded with free acid 
and sulphate of zinc, there is no remedy 
but to start a fresh one. 

Placing the Pieces in the Bath, — ^The 
depth of the bath should be sufficient to 
have a little liquor above and below the 
moulds. If the moulds are lighter than 
the solution of sulphate of copper sink 
them with lead pieces covered with 
varnish, with stones, or other non-con- 
ductors of electricity. When the object 
to be covered is metallic, and unacted 
upon by the solution of sulphate of cop- 
per, attach the conducting wire to any 
part of its surface, and it will be rapidly 
covered with a uniform deposit ; if the 
mould is a non-conductor of electricity, 
and has been covered with some conduct- 
ing substance, such as plumbago, bronze 
powder, or reduced silver, multiply the 
points of contact, as much as practicable, 
of the electrode, by uniting the connect- 
ing wire with a number of fine copper 
wires, and making their bent extremities 
touch the mould at various places. This 
method gives a greater rapidity of opera- 
tion, and a uniform thickness of de- 
posit. It is esptcially necessary for 
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moulds having deeply indented surfaces. 
As soon *as the surface is entirely covered 
remove the supplementary wires. If 
only one face of the mould is to receive 
the deposit protect the other surfaces by 
a resist varnish, melted yellow wax, or 
softened gutta-percha. 

Adhesive Deposits upon Metals, — 
Metals are unequally qualified to receive 
the galvanoplastic deposit ; and some are 
naturally unfit for it. . For instance, 
wi*ought and cast iron, steel, and zinc, 
as soon as immei*sed in the solution of 
sulphate of copper, and without the aid 
of electricity, decompose the salt, and are 
coated with a muddy precipitate of cop- 
per without adherence. It is necessary 
to give them previously a thick coat of 
copper in the bath of double salts before 
submitting them to the action of the sul- 
phate of copper. Tin, although present- 
ing these inconveniences in a much less 
degree, should also be copper electro- 
plated in the solutions of double salts 
before going into the bath. When the 
metal to be covered is unacted upon by 
the bath, cleanse it well, and submit it 
to the action of the current, which will 
give a rapid and uniform deposit; this 
should not be too thick, otherwise the 
surfaces may have a coarse appearance, 
which impairs the fineness of the lines of 
the mould. With a good bath, and a well- 
regulated electric current, the delicacy of 
the pattern will not be defaced by a copper 
coat having the thickness of stout writing 
paper. A bright lustre may be obtained 
by scratch-brushing or burnishmg; or 
by a passage through aquafortis and 
soot, and afterwards through the com- 
pound acids for a bright lustre. 

Dead Lustre Gilding by Galvanoplastic 
Deposit. — Adhering galvanoplastic de- 
posits give a very cheap and handsome 
gilding with a dead lustre, which, 
although not equal in durability, has the 
appearance of that obtained with mer- 
cury, already described. Having cleansed 
the mould if metallic, or rendered it a 
conductor if non-metallic, immerse it in 
the solution of sulphate of copper, and 
allow the deposit to acquire a dead lustre 
slightly in excess of that desired. After 
thu operation, which may last from 2 



to 6 hours, remove the article from the 
bath, rinse it in plenty of water, and pass 
it rapidly through the compound acids 
for a bright lustre, which diminish the 
previous dulness of the appearance. Next 
rinse in fresh water ; steep in a mercurial 
solution similar to that employed for 
gilding by dipping ; rinse again ; and 
immerse in an electro-gilding bath made 
of; — Distilled water, 2^ galls.; phos- 
phate of soda, 21 oz. ; bisulphite of 
soda, 3^ oz. ; cyanide of potassium, 
\ of an ounce; gold, for neutral 
chloride, -^ of an ounce. At first, the 
current is rendered sufficiently intense 
by dipping the platinum anode in deeply ; 
afterwards the intensity is diminished by 
partly withdrawing the anode until the 
entire shade of gold is obtained. This 
gilding requires but little gold, as the 
&osty dead lustre comes from the copper. 
When the lustre of the copper is very fine 
and velvety, dispense with the dipping 
into the compound acids, but the rapid 
passage through the mercurial solution 
is always desirable. If the deposited gold 
is not uniform, or appears cloudy, it is 
proof of an imperfect deposit in the bath, 
or of an insufficient steeping in the com- 
pound acids. The piece should then be 
removed from the bath, washed in a tepid 
solution of cyanide of potassium, rinsed 
in fresh water, dipped in the solution of 
nitrate of binoxide of mercury, and 
electro-gilded anew. This gilding bears 
burnishing well ; avoid acid waters and 
soap, which will produce a red polish, 
and use only the fresh solutions of lin- 
seed, or of marsh-mallow root. The tone 
of gold thus obtained is richer, deeper, 
and more durable than that produced 
upon frosted silver, the lattei being re- 
cognized by the green colour of the bur-, 
nished parts. This kind of deposit may 
be employed for binding substances to- 
gether, because the covering coat will be 
continuous. 

Galvanoplastic Deposits without Adhe^ 
sum. — After thoroughly cleaning the 
pattern, rub it with a brush charged 
with plumbago, or with a soft brush 
slightly greased by a tallow candle. 
The film of fatty substance should not 
be seen at all. The deposit obtaincKl 



WORKSHOP RECEIPTS. 



227 



represents aa inverted image of the 
paltern, and the raised parts become 
hollow. Remove the mould, and per- 
form the same operation upon the de- 
posit, and this second deposit is the 
accurate reproduction of the first pat- 
tern. 

Deposits upon Non-metallic Sub- 
stances. — By this process porcelain, 
crystal, plaster of Paris, wood, flowers, 
fruits, animals, and the most delicate 
insects may be coated. These substances 
have no conductive power for electricity ; 
it is, therefore, necessary to metallize 
them. 

Metallization. — ^This coat should be so 
thin as not to alter the shape or the 
minutest parts of the model. 

FlumbagOf or graphite, is generally 
preferred, and in most cases its conduct- 
ing power is sufficient; and it may be 
ipplied in Alms thin enough not to 
impair the sharpness of the mould. The 
plumbago found in the trade is rarely 
pure. Remove the impurities by di- 
gesting for 24 hours a paste made of 
plumbago and water, with hydrochloric 
acid. Several washings with water, and 
slow drying in a stove, finish the opera- 
tion. If the plumbago is in large lumps, 
it should be powdered and passed through 
a silk sieve. The conducting power of 
this substance is sufficient when the 
surfaces are not deeply indented; but 
the mould should be rough enough for 
the plumbago to stick to it. 

out Plumbago has a conducting power 
much greater than that of the ordinary 
substance. Prepare as follow; — In If 
pint of sulphuric ether dissolve \ of an 
ounce of chloride of gold, and thoroughly 
mingle with it from 18 to 20 oz. of good 
plumbago. Then pour into a shallow 
porcelain vessel, and expose to the action 
of air and light. After a few hours 
the ether completely volatilizes ; stir the 
powder now and then with a glass spa- 
tula. Finish the drying in a stove. 

Silvered Plumbago, — Dissolve 3 oz. of 
crystallized nitrate of silver in 3 pints of 
distilled water ; mil this solution with 
2 lbs. of good plumbago. Dry in a por- 
celain dish, and then calcine at a red 
beat in a covered crucible. After cool- 



ing, powder and sift. Plumbago thus 
metallized conducts electricity nearly as 
well as a metal, although it is very 
exi)cnsive. Bronze powder mixed with 
plumbago is also used. 

Renderi'ng Mould's Impervious to Lim 
quids. — Porous substances, before being 
coated with plumbago, are submitted to 
a previous operation, to render them 
impervious, by covering them with a 
coat of varnish, or by saturating them 
with wax, tallow, or stearine. For in- 
stance, with a plaster cast, cut a groove 
on the rim of the mould, place in it a 
brass wire, twist the ends, which must 
be long enough to hold the cast by. The 
cast, having been previously dried, is 
then dipped into a bath of stearine kept 
at a temperature of from 180° to 212'=' 
Fahr., and a number of bubbles of air will 
escape from the mould to the surface. 
When the production of air-bubbles is 
considerably diminished, remove the cast 
from the bath. When the cast is tepid, 
cover it with powdered plumbago, and 
let it get quite cold. Then, after breath- 
ing upon it, rub thoroughly with a brush 
covered with plumbago ; and be careful 
that the surfaces are completely black 
and bright, without grey or whitish 
spots. When the mould is very under- 
cut, it is difficult to employ plumbago. 
In such cases metallize the whole, or the 
deep parts only, by the wet way. Soft 
brushes should not be used for rubbing 
plumbago. When the substances to be 
metallized are not porous, such as glass, 
porcelain, stoneware, horn, and ivory, 
cover them with a thin coat of varnish, 
which, when nearly dry, receives the 
plumbago. 

Metallization of Ceramic Articles, — 
After having varnished the portions of 
the piece to be coppered, cover them 
with very finely laminated foils of lead, 
which bend to all desired shapes ; then 
connect a brass conducting wire with 
the lead, and dip the whole into the 
bath ; copper is immediately deposited 
upon the metallic parts. Thus glass 
vases may be entirely covered with 
copper, upon which deposit layers of 
gold or silver. The chaser may pene- 
trate with his tool to different depths, 

Q 2 



228 



WORKSHOP RECEIPTS. 



and uncover one after the other, first 
the layer of silver, next that of copper, 
and at last the crystal itself. The 
yase will appear as if set in a net of 
yarious colours. For very fine work, 
the gold ornament first painted with the 
pencil, and fixed in the usual manner by 
heating in a muffle, is put in contact 
with a very thin conducting wire, and 
the whole immersed in a copper, silver, 
or gold bath, where the deposit takes 
place in the same manner as upon an 
ordinary metal, and the adherence is as 
perfect as that of the film of gold upon 
the porcelain. The deposit is afterwards 
polished, chased, or ornamented on the 
lathe. 

Metallization by the Wet Way, — Silver, 
gold, and platinum, reduced from their 
solutions, have an excellent conducting 
power. Silver is generally preferred, 
and its nitrate is dissolved in certain 
liquids, variable with the substances to 
be covered. Apply the solution with a 
pencil upon the mould, and let it dry ; 
repeat the operation two or three times. 
Lastly, expose the mould to the action of 
the sunlight, or of hydrogen, or fix it to 
the top of a box which closes hermeti- 
cally, and at the bottom of which is a 
porcelain dish holding a small quantity 
of a concentrated solution of phosphoinis 
m bisulphide of carbon. After a few 
hours this solution completely evapo- 
rates, and reduces to the metallic state 
the nitrate of silver covering the mould, 
which becomes black, and is then ready 
for the bath. When used to metallize 
wood, porcelain, and other resisting sub- 
stances, dissolve 1 part of nitrate of 
silver in 20 parts of distilled water. 
With fatty or resinous materials, which 
water will not wet, use aqua ammonia. 
With very delicate articles, which will 
not bear a long manipulation, make the 
solution m alcohol, which evaporates 
rapidly. Concentrated alcohol dissolves 
nitrate of silver but slightly; but enough 
will be dissolved for metallizing flowers, 
leaves, and similar articles, if the solu- 
tion is aided by grinding in a mortar. 
If the conducting wire is fixed to the 
mould before the metallization, the wire 
must be of gold, silver, or platinum, as 



the other metals rapidly decompose the 
solution of nitrate of silver; but brass 
and copper wires may be employed when 
the metallization is completed, after the 
reduction by phosphorus. 

Solution of Fhosphortis in BisulphiJ€ 
of Carbon. — Half fill a glass stoppered 
bottle with a large neck with bisidphide 
of carbon, then gradually introduce the 
phosphorus gently dried with blotting 
paper, and shake the bottle now and 
then. Phosphorus is added until no 
more dissolves. This preparation re- 
quires gi*eat care in the handling, because 
in drying upon combustible materials it 
takes fire spontaneously. 

Plaster of Paris Moulds, — After the 
original model, say a medal, has been 
thoroughly rubbed with soap or plum- 
bago, wrap round the rim a piece of 
stout paper, or thin lead foil, and bind it 
in such a manner that the article to be 
copied, face upwards, is at the bottom of 
the box thus foi*med. Then in a vessel 
filled with a sufficient quantity of water, 
sprinkle fine plaster of Paris until the 
last portions reach the level of the water. 
After waiting for one or two minutes, 
stir, and the thin resulting paste must 
be employed immediately. With a pain- 
ter's brush give a thin coat of this paste, 
and press into all the recesses ; this is to 
expel the air ; then pour the remainder 
of the paste up to a proper height, and 
allow it to set. After a few minutes 
the plaster hardens, and may be sepa- 
rated from the paper. Scrape off what 
has run between the paper and the rim 
of the medal, and the plaster cast will 
separate from the model. Plaster of 
Paris moulds cannot be introduced into 
the bath without having been previously 
rendered impervious. 

Moulding icith Stearine and Wax. — 
Stearine is melted and poured upon the 
model when it is going to set. When 
stearine is too new or dry, it crystallizes 
in cooling, and this impairs the beaaty 
of the cast. In such case it should be 
mixed with a few drops of olive oil, or 
with tallow, or suet ; if it is made too 
fat, it will remain soft and difficult to 
separate from the mould. It should 
then be mixed with virgin wax or sper- 
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mjceti. As stearine contracts consider- 
ably by cooling, its employment must be 
avoided when the copies are required to 
be perfectly accurate. When it is de- 
sired to make a cast with stearine of a 
plaster model, the latter should be 
thoroughly saturated with water or 
stearine beforehand, and should also be 
])erfectly coated with plumbago before 
the melted substance is poured upon it, 
otherwise the two will stick together, 
and it will not be possible to separate 
the cast from the model. Wax may 
also be employed in the same manner, 
but its price and want of hardness inter- 
fere with its application. 

Moulding with Fusible Metal. — This 
metal is a perfect conductor of elec- 
tricity, and therefore well adapted to 
the production of homogeneous deposits 
of equal thickness ; it is, however, seldom 
employed, on account of the difficulty of 
the operation, of its crystalline texture, 
and of the presence of air-bubbles. 
1. Pure lead, 2 parts in weight ; tin, 3 ; 
bismuth, 5 ; fusible at 212° Fahr. 2. Pure 
lead, 5 parts in weight ; tin, 3 ; bismuth, 
8; fusible from 180° to 190° Fahr. 3. 
Pure lead, 2 parts in weight ; tin, 3 ; bis- 
muth, 5; mercury, 1; fusible atl58° Fahr. 
4. Pure lead, 5 parts in weight ; tin, 3 ; 
bismuth, 5 ; mercury, 2 ; fusible at 125° 
Fahr. For those alloys without mercury, 
the component metals may be melted 
together ; when mercury is employed, it 
should be added when the three other 
melted metals have been removed from 
the fire. To obtain a thorough mixture 
the alloy should be stirred with an iron 
rod, or melted over and cast several 
times. 1. Run the metal into a small 
dish, remove the oxide with a card, and 
then apply the model, give it a few taps 
when the setting takes place ; or put 
the model into the dish, and pour the 
clean alloy upon it. 2. Put the medal 
at the bottom of a small box of iron or 
copper, and bury half of its thickness in 
plaster of Paris ; then, cover the medal 
with the cold fusible alloy, and apply 
heat until it is melted, when it is 
allowed to cool off. It is easy to sepa- 
rate the medal from the fusible alloy, as 
the poilion protected by the plaster of 



Paris may then be gi*asped. A well-made 
cast of fusible alloy is the best mould for 
galvanoplastic opei'ations with silver and 
gold. Alloys containing mercury should 
not be used for taking casts from metallic 
medals, iron excepted, which would be 
amalgamated and injured. Copper de- 
posits obtained upon such alloys are 
very brittle. Melted sulphur produces 
very neat and sharp casts; it is, how- 
ever, very difficult to get it metallized, 
and it transforms the deposit of copper 
into sulphide. 

Moulding mth Gelatine. — In certain 
conditions, the elasticity of gelatine and 
gutta-percha allows of removing them 
from undercut or highly-wrought parts, 
and they reacquire the shape and position 
they had before the removal. This pro- 
perty is found in gelatine to a higher 
degree than in gutta-percha, but it re- 
quires a very rapid deposit, otherwise 
it will swell and be partly dissolved by 
too long an immersion in the solution of 
sulphate of copper. Put a sufficient 
quantity of colourless plates of gelatine 
in cold water, and let it swell there for 
about 24 hours ; then ditiin off the 
water, and heat the gelatine upon a water 
bath until it has become of a syrupy 
consistency ; it is then ready to be poured 
upon the object, which must be encased 
in a box of pasteboard or of thin lead. 
After cooling for about 12 hours, sepa- 
rate the cast from the object. To enable 
the gelatine to remain longer in the 
bath without alteration, use one of the 
following mixtures ; — 1. Dissolve the 
best gelatine in hot water, and add 
■gLjth of the weight of gelatine in tannic 
acid and the same quantity of rock 
candy ; then mix the whole thoroughly, 
and pour upon the model in its box. 
After a few hours the gelatine may be 
easily separated from the object. 2. A 
mould having been made with gelatine 
alone, pour on it a solution of water hold- 
ing 10 per cent, of bichromate of potash, 
and after draining, expose the mould to 
the action of the sun. 3. Beat, in 2 
pints of dlitilled water, the whites of 
3 eggs, filter, and cover the entire 
surface of the gelatine mould with this 
li(^uid. Aftiftt it-^Sxi^^ q^^y^n.'^ ^>j08^ Ni«»!fc. 
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solution of bichromate of potash, as in 
No. 2. 4. Pour some yarnish upon the 
gelatine mould, drain carefully, and let it 
dry. The best varnish for the purpose is 
a solution of india-rubber in benzole, or 
in bisulphide of carbon. The mould must 
be metallized, and, when in the bath, 
submitted to n galvanic current of great 
intensity at the beginning. When the 
entire surface is covered with the copper 
deposit, and swelling is no longer to be 
feared, the intensity may be reduced. 

Moulding with Gutta'percha, — Gutta- 
percha is entirely insoluble in water, in 
weak acids, and in the solution of sul- 
phate of copper. After purification in boil- 
ing water, plates of various thicknesses 
or lumps are formed. A quantity suffi- 
cient for the intended mould is cut and put 
m cold water, which is gradually heated, 
until it is soft enough to be kneaded with 
the fingers like dough. After having 
pulled the gutta-percha in every di- 
rection, the edges are turned in so as to 
form a kind of half ball, the convex and 
smooth surface of which is then applied 
upon the middle of the model. Then the 
gutta-percha is spread over and forced to 
penetrate the details of the object. The 
kneadino^ is continued so lonor as the ma- 
terial remains sufficiently soft, when it 
IS allowed to cool. As soon as it is luke- 
warm, the gutta-percha is separated from 
the model, and dipped into cold water, 
when it hardens, and may then be 
handled without danger of impairing its 
accuracy. 

Moulding with the Press, — After the 
object has been carefully coated with 
])lumbago oi tallow, it is put square and 
tirm upon the table of the press, and sur- 
rounded with a ring or frame of ir<»n, 
which should be a little higher than the 
most raised parts of the object. A piece 
of gutta-percha at least double the thick- 
ness of the pattern, is cut so as to fill the 
ring or frame of iron, and then heated, on 
one of its faces only, before a bright fire. 
When about two-thirds of its thickness 
have been softened, it is to be placed, 
soft portion downwards, in the iron ring 
or frame, and the whole covered with a 
block of met.ii exactly fitting. The screw 
tp the yvasa U made to act slowly at first, 



but with gradually increased force, as 
the gutta-percha becomes harder and 
more resisting. 

Moulding with a Counter-mould, — Cast 
a thick block of lead upon sand, hollow 
out Approximately with a graver the 
places corresponding to the relie& of the 
pattern, bearing in mind the desired 
thickness of the gutta-percha. Spread 
over the pattern 9 plate of gutta-percha 
of the same thickness all through, upon 
this place the lead block, compress by the 
screw press. This process produces ex- 
cellent results. 

Moulding in the Stove, — This is con- 
venient for brittle articles of plaster of 
Paris, marble, or alabaster. The pattern 
is put upon a dish of iron or earthen- 
ware, a ball of gutta-percha is placed 
in the middle of the object to be moulded, 
and the whole is placed in a stove, where 
the temperature is just sufficient to melt 
the gutta-percha, which softens and 
penetrates all the details; when it has 
sunk completely, remove it from the 
stove, and allow to cool off until it 
still retains sufficient elasticity to be 
separated from the pattern. 

Moulding by Hand. — ^The foregoing 
process does not suit objects which will 
not bear the heat of the stove ; for such 
articles heat the gutta-percha slowly un- 
til it becomes a semi-fluid paste; pour a 
sufficient quantity of it upon the pattern 
previously placed in an iron frame or 
ring. After a few minutes, knead it, 
with wet or oiled fjngei's, to make it 
penetrate all the details of the pattern 
until it scarcely yields to the pressure. 
In removing the mould from the pat- 
tern, cut off all the useless parts of 
the gutta-percha, and especially those 
which may have passed under the pattern 
and bind it. Then the proper position 
and shape of the covered pattern must be 
ascertained, so as not to break the model, 
or tear the gutta-percha. In moulding 
with the press, gutta-percha of the best 
quality is generally employed. For 
moulding by sinking or kneading, gutta- 
percha should be mixed with certain 
substances to increase its fusibility, such 
as linseed oil, lard, tallow, or yellow wax. 
TVv(i\T ^Yo^oYtlons should never be ovei 
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one-third of the total weight. The mix- 
ture with linseed oil is made by heating 
in a kettle 1 part of linseed oir, and when 
its temperature has reached from 190° 
to 212° Fahr., add gradually, and stir in 
2 parts of gutta-percha cut into small 
pieces. When the whole is in a pasty 
form, and begins to swell up with the 
production of thick fumes, remove the 
kettle from the fire, and throw its con- 
tents into a large volume of cold water, 
where, without loss of time, the paste 
must be well kneaded. While still hot, 
place it upon a slab of marble or stone ; it 
may afterwards be rolled between mid- 
dling warm rollers. Gutta-percha may 
be used for an indefinite length of time. 
Models of plaster of Paris, from which 
moulds of fusible metal or of gelatine 
ar|g to be taken, will stand the operation 
much better if they have been hardened 
by being saturated with boiled linseed 
oil, to which a certain proportion of dryer 
has been added. They must be oiled 
again just before pouring the gelatine 
over them. 

Deposits on Undercut Patterns which 
are Sacrificed. — A cast of a human head 
in plaster of Paris may be rendered im- 
pervious, and then metallized. After a 
deposit of copper has been effected on its 
surface, remove the plaster by boiling, 
and breaking it through the opening of 
the neck. The copper mould thus ob- 
tained, after being slightly greased inside, 
serves as a galvanoplastic trough, which 
is to be filled with the solution of sul- 
phate of copper. Suspend bags filled 
with crystals of blue vitriol to the edges, 
and with a separate battery and soluble 
anode, or with a porous cell placed inside 
the mould, which is connected with the 
zinc, another deposit of copper takes place 
m the cavity. When the thickness of 
the metal is sufficient, strip off the 
mould or first deposit. This process is 
expensive, but gives sure results with 
large patterns having large raised parts. 
With small or narrow, or very crooked 
objects, moulds in several parts must be 
used, although the seams require mend- 
ing. 

Methjdfor Articles in High Belief with 
G-utta-percha Moulds* — If it is required 



to imitate a statue, or other large article, 
commence by making with gutta-percha 
a mould in several pieces, which, by 
means of proper marks, may be united 
together, and form a perfect hollow 
mould of the pattern. Cover all these 
parts carefully with plumbago. Make 
a skeleton with platinum wires, to re- 
present the outline of the pattern; this 
must be smaller than the mould, as it has 
to be suspended in it without any point 
of contact. The skeleton is to be enclosed 
in the metallized gutta-percha mould, 
and the whole immersed in the galvano- 
plastic bath ; connect the inner surface of 
the mould with the negative pole of the 
battery, and the skeleton, which should 
have no point of contact with the metal- 
lized surface of the mould, of platinum 
wires with the positive pole ; this decom- 
poses the solution of sulphate of copper, 
which must be placed in the mould. 
When the deposit has reached the proper 
thickness, remove the gutta - percha 
mould, inside which will be found the 
statue, which may be finished at a very 
small expense. Lead wires may be sub- 
stituted for the platinum, they arc 
cheaper, and may easily be removed, 
when done with, by melting. But the 
execution of the process is not easy, as it 
is very difficult to ascertain that tho 
skeleton anode is nowhere in contact with 
the enclosing mould ; to avoid such con- 
tact, wrap all the external parts of the 
platinum anode with a spiral of india- 
rubber thread. As the increase of the 
deposit of copper reduces the distance 
between the mould and the anode, the 
latter and the deposit may come in con* 
tact, and stop the operation without any 
exterior sign to attract attention. Thus, 
if in a trough holding many moulds, one 
point of contact were established between 
the two poles, mould and skeleton, all 
the electricity of the battery would es- 
cape at that place, and the working of 
the bath would stop entirely. To obvi- 
ate this inconvenience, support all the 
moulds of the same bath by hooks sus- 
pended to a metallic rod. These hooks 
must have no contact with the metal- 
lized surfaces of the moulds, which must 
be connected with the negative ^l<?k Vs^ 
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metallic wires terminated above the 
liquid by very fine ii*on wires. The con- 
necting wires of the skeleton anode are 
to pass through the same opening as the 
negative electrodes, but without contact, 
and are united to the positive pole. So 
long as there is no contact between the 
skeleton and the interior of the mould, 
the electric fluid finds sufficient passage 
through the several fine iron wires which 
connect the moulds with the battery ; 
but, if any contact takes place, the whole 
of the electricity rushes to that point, 
and, being too abundant for the small 
iron wire, it heats and burns it out ra- 
pidly. The work is thus instantaneously 
stopped for this mould, and continues for 
the othei*s ; and the broken wire shows 
where the defect is. The iron wire 
should be very short, so as to burn ra- 
pidly. In closed moulds and with an in- 
soluble platinum anode, the solution of 
sulphate of copper will be rapidly trans- 
formed into sulphui'ic acid and water. 
Therefore make two holes at the lower 
pai*t of the mould, through which and 
the opening at the head left for the pas- 
sage of the electrode a free circulation 
of the liquor in the bath may take place. 
When the operation is completed, re- 
move the gutta-percha mould, and the 
skeleton anode must be pulled out. Close 
the three holes in the statue, and file off 
the seams left at the junction of the dif- 
ferent parts of the mould. 

Filling the Hollow Deposit with Brass 
Solder, — First cover the exterior with 
clay, plaster of Paris, or Spanish white 
mixed with charcoal dust, and dry in a 
stove-room. This coat is to prevent the 
copper deposit from losing its shape and 
being oxidized by the heat. The interior 
of the article is then to be filled with the 
boftest brass solder, and powdered borax, 
which are melted by a gas or turpentine 
blowpipe. All the hollow pai*ts are soon 
filled with the solder, which imparts to 
them as much fii-mness and durability as 
18 to be found in cast articles. 

Bemoving the Mould. — With a metallic 
mould, after having removed the useless 
portions of the deposits, pass a card or a 
blade of ivory between the model and the 
deposit. The operation is the same with 



moulds of plaster of Paris, porcelain, 
marble, glass, or wood; but it is dif- 
ficult to save a plaster mould which has 
been in the bath, and which is nearly al- 
ways sacrificed. Moulds of wax, stearine, 
fusible metal, gelatine, or gutta-percha 
are softened in boiling water, and their 
separation presents no difficulty what- 
ever. 

Finishing up the Articles. — ^The articles 
when separated from the moulds are ge- 
nerally spotted with plumbago, grease, 
or other substances from the moulds. It 
is usual to heat them, so as to burn out 
the impurities, and to cleanse them by 
immersion in a pickle of diluted sulphu- 
ric acid. The heating renders the cop- 
per deposit softer and more malleable; 
but It may result in injury to the minute 
details and the fineness of the copy. 
Therefore, for delicate works, it is pre- 
ferable to clean with alcohol, tui'pentine, 
or benzole, and to rub the surface with 
a stiff brush ; finish with a paste oi 
Spanish white in water, which let dry 
upon the object before it is wiped out. 
Should any Spanish white remain m the 
hollows, it may be dissolved in water 
holding one-tenth of its volume of hydro- 
chloric acid, which does not corrode the 
copper. Complete the operation by rins- 
ing in fresh water, and drying in saw- 
dust or otherwise. When it is desired to 
anneal the articles without injuiy to 
their surface, plunge them into boiling 
colza or linseed oil, or simply grease, 
which will bear a heat sufficient for an- 
nealing, and will prevent the oxidizing 
action of the air. Thi« annealing la 
fatty substances is to be recommended in 
the case of highly undercut moulds of 
gutta-percha, which may have left part 
of their substance in the deep recesses of 
the copy. The gutta-percha is first 
softened, and then dissolved in the fatty 
material. 

Galvanoplastic Operations with 
Gold or Silver. — ^The processes are 
more difficult and less effective than 
those for copper. In the case of non-con- 
ducting and deeply -wrought moulds, 
after having deposited by the ordinary 
process a thin coating of copper, the 
whole is plunged into the silver buth. 
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w^hich then works very well. After the 
separation of the copy from the mould, 
allow it to rest in a solution of ammonia 
or of very dilute nitric acid, which, after 
a time dissolves the copper, and leaves 
the silver deposit. This reproduction 
must be imperfect, as there is, between 
the mould and the precious metal, an 
intermediate layer of copper of imequal 
thickness. When the surfaces are but 
slightly in relief, employ moulds of lead, 
tin, or fusible metal, upon which silver 
or gold will deposit well and without 
adherence. Lead is preferable to the 
other metals, especially when the mould 
may be obtained by pressure. Cover 
the pattern with a very thin foil of 
lead larger than the object, the gutta- 
percha IS applied upon it, and pressed, 
as before explained. The lead foil, with- 
out being torn, will follow all the details 
of the pattern, and may be separated 
afterwards with the gutta-percha which 
it has metallized. Instead of lead, silver 
or gold foils may be used, and are so thin 
that the seams disappear by simple pres- 
sure. A somewhat thick sheet of very 
pure lead may be employed for taking 
moulds of engravings upon copper or steel. 
The lead and the engraved plate are to 
be passed between rollers, or simply 
pressed imder a screw press. 

Baths for Silver and Gold.— The bath 
for silver is composed of distilled water, 
If pint ; cyanide of potassium, 7 oz. ; 
nitrate of silver, fused, 2^ oz. The gold 
bath is made of distilled water, 2 pints ; 
cyanide of potassium, 6 oz.; neutral 
chloride of gold, 2 oz. In this case, the 
weight of the chloride of gold, and not 
that of the metal employed for its pre- 
paration. These baths generally work 
with separate batteries, and with anodes 
of the metal used in the solution, or the 
porous cells and zincs may be put into 
the bath itself, provided that the exciting 
liquor be a more or less concentrated 
solution of cyanide of potassium. The 
zincs must not be amalgamated, unless 
m separate batteries. Green gold is ob- 
tained by mixing 10 parts of gold bath 
with 1 of silver bath, or by employing 
for a time a silver anode in the gold solu- 
tion. The deposits of gold and silver, 



after their separation from the mould, 
should be heated and scratch-brushed; 
and a proper shade may be given to them 
by a short sojourn in ordinary electro- 
gilding or silvering baths. 

Galvanic Etching. — The most smiple 
process consists in covering entirely a 
copper plate, with an insulating varnish, 
which is not acted upon by the bath, and 
then in tracing the drawing with a 
graver, which must penetrate through 
the coat of varnish, and expose the cop- 
per. By using this plate as the soluble 
anode of a bath of sulphate of copper, and 
suspending another copper plate at the 
negative pole, the latter will receive the 
deposit, whereas the foi^aer will become 
hollow at the places uncovered by the 
graver. The engraving produced will 
only need a slight finishing up. Instead 
of using varnish as an insulating mate- 
rial, a metallic film, which cannot be dis- 
solved in the bath, may be used. If the 
copper plate is strongly gilt with the bat- 
tery, the gilt portions will remain en- 
tirely unacted upon, as the acid of the 
sulphate of copper does not dissolve gold. 
It is equally easy to produce a di'awing in 
relief, by making the drawing with some 
insulating material like vaniish or a 
lithographic pencil. The uncovered por- 
tions around the lines of the drawing will 
become hollow, and the image will be in 
relief. The baths employed generally 
hold in solution the same metal as that 
to be engraved ; thus, baths of sulphate 
of copper are used for etching copper 
plates, solutions of sulphate of zinc foi 
zinc plates, and gold or silver baths for 
the corresponding metals. Copper and 
zinc plates may be engraved by the bat- 
tery, in a simple bath of water with a 
little sulphuric, acetic, or nitric acid. 
Upon a varnished plate of copper, a 
drawing is traced; this plate is dipped 
into a weak solution of nitrate of binox- 
ide of mercury, and then set perfectly 
level. By covering it with metallic mer- 
cury, this becomes fixed upon the lines 
traced by the graver, and all the di'aw- 
ing is reproduced in relief by the mer- 
cury. Cover the plate with a thin paste 
of plaster of Paris, and when the latter 
has set the two moulds ax^ ^^.'^t^-^iK.^^ 
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and the mercury still adheres to the cop- 
per. The plaster mould may be treated 
either for getting a counter-mould from 
it, or for directly obtaining a galvano- 
plastic deposit after its metallization. 
2. The copper plate is varnished as 
above, and with the graving tool the 
parts which will produce the blacks of 
the ens:ravinc' are uncovered. A solu- 
tion of neutral protochloride of zinc is 
poured upon the plate, and a quantity 
of fusible metal, fusible at from 190° to 
212°, is melted by means of an alcohol 
lamp moved about under the copper 
plate. The same result is obtained as 
with the mercury, except that the 
mould may be immediately reproduced 
by galvanoplastic methods. 

COMPOSITION FOR ReNDERINO THE 

Decomposing Baths Impervious. — A 
well-joined and screwed, or bolted, oak 
bath will last from 12 to 15 years, if 
coated with a mixture composed of; — 
Burgundy pitch, 6 parts ; gutta-percha, 
old and cut into small pieces, 1 ; finely- 
powdered pumice-stone, 3. Melt the 
gutta-percha, and mix it, by kneading, 
with the pumice-stone, then add the 
Burgundy pitch. When these three sub- 
stances are thoroughly mixed and in 
the liquid state, several coats must be 
spread over the inside of the trough. 
The angles and corners require a greater 
projjortion of material, which is run in 
by means of an iron ladle. These various 
coats are at first coarse and irregular ; an 
even surface is obtained by a heated flat- 
iron and a soldering iron for the angles. 
The heat increases the adherence and 
the penetration of the wood. The exte- 
rior of the trough and the iron parts 
are varnished, either with a fat varnish 
or the residuum of some turpentine 
varnish. A trough thus prepared will 
resist galvanoplastic baths at 28° 
Haume, composed of sulphuric acid and 
sulphate of copper, and even pure nitric 
or sulphuric acid, provided that neither 
of these latter remain long in it j but it 
will not stand the cyanides. 

Deposits to Imitate Mosaic Work. 

— Cut an open pattern upon a sheet of 

co])per, spread it even upon another me- 

ialJic plate, and dip the whole iuto a 



bath of silver or gold, the empty spaces 
will be filled with the new metals ; or a 
pattern may be hollowed out with a 
graver from a plate of ivory or mother- 
of-pearl, and the whole metallized and 
imraei*sed in the galvanoplastic bath. 
When the whole surface is covered with 
the metallic deposit, grind and polish it 
until the relief of ivory or mother-of- 
pearl reappear, and the metal will form 
the relief. 

Bronze, for Medals. — ^Tliis opera- 
tion IS to give to new metallic objects the 
appearance of old ones, by imitating the 
characteristic appeai'ance imparted by 
age and atmospheric influences to the 
metals or metallic compounds, and espe- 
cially to copper and its alloys. 1. The 
most simple bronze is obtained by ap- 
plying upon the cleansed object a thin 
paste made of water with equal parts of 
plumbago and peroxide of iron, with a 
certain proportion of clay. Then heat 
the whole, and when the object is quite 
cold, brush in every direction for a long 
time with a middling stiff brush, which 
is frequently rubbed upon a block ot 
yellow wax, and afterwards upon the 
mixture of plumbago and peroxide ot 
iron. This process gives a very bright 
red bronze, suitable for medals kept in 
a show case. 2. This bronze may also 
be produced by dipping the article into 
a mixture of equal parts of perchloride 
and nitrate of sesquioxide of iron, and 
heating until these salts are quite dry. 
Then rub with the waxed brush as de- 
scribed. 3. Cleanse the article, and 
cover it with hydrosulphate of ammo- 
nia, which allow to dry, then brush 
with peroxide of iron and plumbago, 
and afterwards with the waxed brush. 
If the piece impregnated with hydro- 
sulphate of ammonia is gently heated a 
black bronze is obtained, which being 
uncovered at certain places produces a 
good effect. 

Bronze for Zinc. — The zinc to be 
bronzed must receive an electro-deposit 
of brass, which is then dipped into a 
weak solution of sulphate of copper for 
a red tinge. When dry, wet with a rag 
dipped into hydrosulphate of ammonia, 
, or a solution of polysulphide of potas- 
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tiuxfi, or protochloride of copper dis- 
solved in hydrochloric acid. After ano- 
ther drying, the surface is brushed over 
with a mixture of peroxide of iron and 
pi imbago, according to the tint desired. 
The brush may be slightly wetted with 
essence of turpentine, which aids the 
adhesion of the powders. The raised 
parts are strongly rubbed to uncover 
the brass. Afterwards give a coat of 
colourless varnish. 

Antique Bronze. — Dissolve in 20 parts 
by weight of ordinary strong vinegar 
3 parts of carbonate or hydrochlorate of 
ammonia, and 1 each of common salt, 
cream of tartar, and acetate of copper, 
and add some water. When an inti- 
mate mixture h.is been obtained, smear 
the copper object with it, and let it dry 
at the ordinary temperature for nearly 
48 hours. After that time the object 
is entirely covered with verdigris of 
various tinges. Then brush the whole, 
and especially the reliefs, with the 
waxed brush. If necessary, the raised 
parts are set off with chrome yellow, or 
other suitable colours. Light touches 
with ammonia give a blue shade to the 
green portions, and carbonate of ammo- 
nia deepens the colour of the parts on 
which it is laid. 

Black Bronze. — ^A steel bronze is ob- 
tained by wetting the copper articles 
with a diluted solution of chloride of 
platinum, and slightly heating. This 
bronze will sometimes scale off by fric- 
tion. It may also be obtained by dip- 
ping the cleansed copper into a weak 
warm solution of chloride of antimony 
m hydrochloric acid. But sometimes 
the colour is violet instead of black. 

Bronze Powders. — Bronze powders 
made of impalpable brass are applied 
upon metals to imitate bronze, and 
also upon articles of plaster of Paris, 
uid ceramic wares. After the object 
has been cleaned, it receives a thin 
coat of fiitty drying varnish, which 
Is allowed to become nearly dry. The 
bronze powder is then laid on with a 
brush, and adheres strongly. After 
drying, cover it with a coat of trans- 
(>sirent colourless varnish. This process 
IS only suited to lai-^e pieces which are 



imperfectly finished, and will not do for 
reproductions intended to respect the 
small details. 

Acetate of Copper, Neutral. — It 
is found in the trade either in dark green 
crystals, or as a bright green powder 
soluble in water, which becomes green ; 
very soluble in ammonia, and the solu- 
tion is of a sky-blue colour ; it is used 
for preparing electro-baths of coj)perand 
brass ; manufactured with copper cor- 
roded by fermenting grape-mash, and by 
other processes. 

Acetate, or Sugar, of Lead. — 
This is usually in masses formed of needle- 
like crystals ; white ; light, although 
having lead for its base ; very soluble. 
Obtained by dissolving litharge or pro- 
toxide of lead in an excess of vinegar or 
acetic acid. Its solution forms, with 
caustic potash or soda, a white precipi- 
tate which is soluble in an excess of 
alkali, and then constitutes the bath for 
coloured rings. 

Acetic Acid. — It is more or less 
concentrated and pure, according to the 
mode of manufacture. Wood vinegar 
or pyrol igneous acid is employed in 
large quantities, and is colourless or 
more or less yellow. It often possesses 
an empyreumatic smell, and generally 
marks 8° of the hydrometer for acids. 
Wine vinegar is more or less coloured, and 
may be concentrated. Crystallizable 
acetic acid is obtained by the distillation 
of perfectly dry acetate of soda, or ace- 
tate of lead, with concentrated sulphuric 
acid. The vapours are condensed in a 
glass receiver, which should be sur- 
rouniled by ice, sometimes mixed with 
common salt. 

Nitrous and Hyponitric 
Acids. — These two acids are of an 
orange-yellow colour, more or less deep, 
and are always produced by the action of 
nitric acid upon a metal. The smell is flat 
and nauseous, and it is dangerous to inhale 
much of these gases. They colour aqua- 
fortis yellow, and also impart a greenish 
tinge to metallic solutions, those of silver 
for instance, which may appear as hold- 
ing copper. This colouration disappears 
by heating, which it will not da vC ^ia-^-^six 
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duced during the cleansing of copper and 
its alloys in aquafortis. 

Nitric Acid. — Called also aqua- 
fortis or spirit of nitric. It is bought at 
40° Bauai^ colourless or dark yellow ; 
and at 36° Baum^, colourless or more or 
less deep yellow. This coloui-ation is 
generally due to the presence of nitrous 
gases, and is perfectly satisfactory for 
cleansing copper ; but it sometimes re- 
sults from the presence of hydrochloric 
acid, thus foi*ming aqua regia, or, what is 
woi*se, of iodine, bromine, or chlorine, 
and then the cleansing processes with it 
are unsuccessful. Pure nitric acid is ab- 
solutely necessary for the preparation of 
nitrate of silver. The presence of chlo- 
rine, hydrochloric acid, or sulphuric 
acid will transform a paii; of the metal 
into insoluble, or scarcely soluble, com- 
pounds. A pure nitric acid is obtained ; 
— 1. By distilling in a large glass retort 
the commercial article, and collecting 
the product only when it no longer pro- 
duces a precipitate or turbidity in a solu- 
tion of nitrate of silver. The distillate is 
then collected into a glass receiver and 
cooled with fresh water or ice. The 
operation is tei^ainated when about five- 
sixths have been distilled, otherwise the 
sulphuric acid will also pass over. 2. 
By precipitating with nitrate of silver 
and nitrate of baryta, the hydrochloric 
and sulphuric acids of commercial aqua- 
fortis, and then distilling the whole 
nearly to dryness. The residuum in the 
retort is composed of sulphate of baryta, 
chloride of silver, and the excess of the 
nitrates of these two bases. 3. By dis- 
tilling in a glass retort a mixture of 100 
parts of pure nitrate of potash with 60 of 
pure concentrated sulphuric acid and 40 
of distilled water. The heat is gradually 
raised, and stopped when, after having 
disappeared, the yellow vapoui*s reap- 
pear. The acid thus obtained is slightly 
yellow, and is bleached, by heating it to 
near the boiling point. 

Boracic Acid is obtained m the 
form of scales by decomposing, with a 
powerful acid, a concentrated and boil- 
ing solution of borax ; the boracic acid 
rrrstnllizes by cooling. It is used for 
making platinum adhere, by the heat o{ 



a muffle, to ceramic wares ; thus causing 
the metallization of surfaces which were 
not naturally conducting. It is also em- 
ployed for increasing the whiteness ot 
silver alloys, and for the decomposition 
of the subsalts deposited in electro-baths 
containing cyanide of potassium. 

Hydrocyanic Acid, or Prussic 
Acid. — Diluted hydrocyanic acid is 
colourless, although it is often coloured 
by a small proportion of Prussian blue, 
which does not change its properties, 
with a bitter taste, and the characteristic 
smell of bitter almonds or peach-tree 
flowei*s, although less aromatic, more 
pungent and deleterious. It is prepai*ed 
by introducing into a large retort fixed 
to a receiver, which is cooled by ice, 2^ 
lbs. of the double cyanide of iron and 
potassium, yellow prussiate of potash, 
If pint of water, and 3^ lbs. of 
concentrated sulphuric acid. The acid 
and water should be mixed beforehand 
and allowed to cool. The distillation is 
effected in a sand bath, and the condensed 
liquid is clear and colourless. The opera- 
tion must be stopped when the substances 
in the retort begin to swell up, other- 
wise a certain proportion of cyanide of 
iron and sulphate of potash will pass into 
the receiver. Avoid inhaling the vapour 
produced during this preparation. Hy- 
drocyanic acid may also be obtained by 
passing a stream of washed sulphuretted 
hydrogen through a tall glass vessel hold- 
ing water and cyanide of mercury. The 
latter compound is transformed into the 
insoluble sulphide of mercury, whereas 
the hydrocyanic acid remains in solution. 
Afler filtering, the liquor is gently 
heated in order to expel the remaining 
sulphuretted hydrogen, which is more 
volatile than hydrocyanic acid. This 
method is not so simple as the preceding 
one, and is open to the inconvenience of 
often having the acid contaminated with 
undecom posed cyanide of mercury or sul- 
phuretted hydrogen. Hydrocyanic acid 
is employed for maintaining the metal 
strrength of gold dipping baths with py- 
ro-phosphates, and for decomposing the 
alkaline carbonates foi*med in baths with 
cyanide of potassium. 

H.7^ochlQrLC Acid, Spirit of 
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Salt. — During the prepai^ation of this 
acid, it is gaseous, and emits abundant 
and thick fumes in contact with the 
air. Water, at the temperature of 
70° Fahr., dissolves 460 times its own 
volume of this acid. This solution is 
always employed in the arts, and is 
generally contaminated with sulphur- 
ous and sulphuric acids, and by per- 
chloride of iron, imparting a yellow 
colour to it. It is employed for pre- 
paring the chlorides of certain metals, 
for instance that of zinc ; it enters into 
the composition of aqua regia ; aud the 
common salt, added to certain cleansing 
acids, is intended to form a small quan- 
tity of hydrochloric acid. It is prepared 
by introducing common salt into a glass 
balloon, and an excess of commercial 
sulphuric acid. A gentle heat is gra- 
dually applied, and the gas is collected 
and dissolved in a series of tubulated 
bottles. These receivei*s should be con- 
stantly cooled by a stream of water or by 
ice, because the elevation of tempera- 
ture caused by the combination of the 
water and acid, would prevent the liquid 
from becoming thoroughly saturated. 
The first bottle contains but little water, 
and is intended to arrest the impurities 
mechanically caiTied by the gas. The 
glass balloon, after the operation, con- 
tains acid sulphate of soda. 

Hydrofluoric Acid. — Hydrofluo- 
ric acid is prepared by decomposing in 
a lead retort a paste of fluoride of cal- 
cium and sulphuric acid. The various 
joints of the retort are carefully luted 
with clay or plaster of Paris, and the 
receiver is a bent tube of lead plunged 
into a mixture of 3 parts of broken ice, 
and 2 of common salt, or more simply, 
into ice alone. The end of the receiver 
is perforated with a small hole, in order 
to aid the condensation by a small pres- 
sure. A gentle heat is applied at the 
bottom of the retort. This acid must 
be kept in lead bottles which are but 
slightly acted upon, or in platinum ves- 
sels, upon which it has no action what- 
ever; gutta-percha bottles have been sub- 
stituted for the metallic ones, and appear 
to stand the acid well when it is not too 
oonoentrated. Avoid any contact with 



the vapk)urs of hydrofluoric acid, other- 
wise after a few hours the skin will be 
covered with painful blisters. 

Stearic Acid. — ^This acid is white, 
and more or less greasy to the touch ; it 
melts at a temperature from 140° to 
150° Fahr. into a clear liquid, which 
again solidities by cooling. It is this 
property which rendei*s stearic acid 
valuable for taking casts. If too greasy 
it will stick to the pattern, and espe- 
cially to plaster of Pans coated with 
plumbago; in this case it should be 
mixed with a certain proportion of wax 
or spermaceti. When too dry it con- 
tracts considerably by cooling, often 
breaks, and the galvanoplastic deposits 
have a crystalline surface. This defect 
IS corrected by tallow or olive oil. 

Hydrosiuphuric Acid. — Gene- 
rally in the gaseous form, but may be 
dissolved in water, which absorbs two or 
three times its own volume of it at the 
ordinary temperature, and then acquires 
the same properties as the gas itself. 
Hydrosulphuric acid is obtained by the 
reaction of hydrochloric acid, or diluted 
sulphuric acid, upon many sulphides, 
such as those of antimony, iron, barium, 
or strontium. The gas is collected 
under receivers filled with mercury, or 
is dissolved in an apparatus such as that 
described in the manufacture of hydro- 
chloric acid. The distilled water em- 
ployed should be deprived of air by 
boiling, otherwise the solution will be 
milky from the partial decomposition of 
the acid. Be careful not to bring in con- 
tact with this gas metallic salts, gilt or 
silvered articles, or even pure gold and 
silver, which are rapidly blackened by it. 

Tannic Acid. — This acid is gene- 
rally prepared by digesting powdered 
gall-nuts, at a temperature of about 
90° Fahr., in commercial ether, and in 
closed vessels. After about eight days 
the settled liquid, which is quite syrupy, 
is decanted and spread upon many 
dishes, which are put into a stove. The 
ether is evaporated, and the nearly pure 
tannic acid remains in uncrystallized 
scales, which are light, thin, yellowish, 
and with the lustre of mother-of-pearl. 
It is purified by solution in boiling 
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water, which, by cooling, allows it to 
deposit in the shape of needle-liice crys- 
tals. Tannic acid possesses the singular 
propeily of rendering insoluble certain 
gums, gluten, and gelatine especially, 
the latter being transformed into a kind 
of leather which will not putrefy. 

Gold Amalgam. — Amalgam is 
the name given to alloys of metals with 
mercury, but the latter must absolutely 
be one of the component parts. Whatever 
be the proportions of gold and mercury 
put together, an amalgam is always 
formed ; but there are certain propor- 
tions which are more or less favour- 
able for obtaining a certain result. The 
gold amalgam for gilding by stin*ing 
should be more fluid, and therefore con- 
tain more mercury, than that prepared 
for gilding by fire for a dead lustre, or 
for ormolu. The latter should be of the 
consistency of hard cold butter, a little 
rough to the touch, and with a crystal- 
line texture which causes the production 
of a noise when the amalgam is pressed 
between the fingers. That for gilding by 
stirring should be of the consisteucy of 
honey and quite soft. An amalgam is 
generally prepared by heating distilled 
mercury to a temperature of about 390° 
F., and adding to it foils or ribbons of 
gold, which readily incorporate. The 
whole is then thrown into cold water. If 
the proportion of mercury has been too 
great, the amalgam may be heated over 
the fire, until part of the mercury is vo- 
latilized, and the proper consistency is 
reached. Should the amalgam be too 
hard, an addition of mercury will soon 
mix with the mass. When an amalgam 
is heated at a dull red heat, all the mer- 
cury IS volatilized, and the gold remains 
in the form of a spongy and crumbling 
mass. 

Am.m.Ollia. — Ammonia is obtained 
by treating any kind of ammoniacal salt 
by a fixed alkali. Sulphate or hydro- 
chlorate of ammonia is generally em- 
ployed, and is heated in a stoneware re- 
tort with slaked lime. The gas produced 
is received either under glass bells or 
tubes filled with mercury, if we desire to 
keep it in the gaseous state ; or is dis- 
Bolved in the water contained in tubu- 



lated bottles if its solution is desired. 
After the operation there remains in the 
retort sulphate of lime or chloride of 
calcium. Ammonia is employed for aid- 
ing the solution of the copper salts enter- 
ing into the composition of the baths for 
electro-dei)osits of copper or brass, for 
ageing freshly-made silver baths, for pre- 
cipitating gold ammonium from the chlo- 
ride of gold, and for dissolving the film 
of copper deposited at the beginning of 
galvanoplastic operations with silver, &c. 
Silver. — The silver found in the 
trade, even under the name of virgin 
silver, retains traces of copper. Silver 
is purified by several methods; — 1. The 
impure metal is dissolved by nitric acid, 
and the solution being largely diluted 
with water, add to it an excess of a fil- 
tered solution of common salt. An 
abundant white precipitate of chloride 
of silver is produced, which rapidly set- 
tles to the bottom of the vessel. All the 
silver salt is decomposed when the clear 
liquid is not rendered turbid by a furthei* 
addition of common salt. The chloride 
of silver is collected, and washed several 
times, until the liquors are no longer 
coloured brown by yellow prussiate of 
potassa. This is the proof that all the 
copper has been washed out. The washed 
chloride of silver is mixed with two or 
three times its own weight of carbonate 
of soda, dried, and melted in a crucible. 
After cooling, the metal is found in a 
conical button at the bottom of the 
crucible. To granulate it, the molten 
silver is poured from a certain height, 
about 3 ft., into a large volume of water. 
2. The alloy of copper and silver is dis- 
solved in nitric acid, and the solution 
evaporated until the salts fuse. After 
cooling, the fused mass is gradually 
thrown into a red-hot crucible, when the 
nitric acid escapes, leaving behind the 
silver in the metallic state, and the cop- 
per as oxide. Tlie separation of the two 
takes place naturally, and is aided by the 
addition of dry borax, which dissolves 
the oxide of copper. Silver is easily dis- 
solved in pure nitric acid, but not so 
rapidly in one contaminated by chlorine 
or hydrochloric acid, which produces a 
coat of chloride of silver around the 
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metal, and therefore forms au obstacle to 
Its solution. Sulphuric acid also com- 
bines with silver, and the resulting salt 
is but slightly soluble. Pure silver is 
employed for the preparation of the 
nitrate and other silver salts, and for 
soluble anode in silver baths. 

Nitrate of Silver, or Lunar 
Caustic. — ^This salt is found in the 
trade under three forms ; either as crys- 
tallized nitrate of silver in thin trans- 
parent plates ; or in amorphous, opaque 
white plates of fused nitrate ; or in small 
cylinders, which are white, or grey, or 
black, according to the nature of the 
mould employed, and constitute the lunar 
caustic for surgical uses. The crystal- 
lized nitrate of silver still retains a small 
proportion of nitric acid and water ; the 
white fused one is pure when it has not 
been fi'audulently adulterated by nitrate 
of potash or soda. The third kind, or lunar 
caustic, generally has its surface coated 
with a film of reduced silver and of oxide 
of copper from the moulds ; its colour 
may also be due to the inferior quality of 
the silver employed. Nitrate of silver is 
prepared by dissolving pure silver in 
double its own weight of pure nitric acid 
at 40^ Baume, in a glass flask or in a 
porcelain capsule. Abundant nitrous 
vapours are disengaged, and the metal 
soon disappears to form a colourless 
liquid, blue or green if there be copper. 
After cooling, and a rest of a few hours, 
a mass of crystals of nitrate of silver is 
found, which is drained and washed with 
a little distilled water already saturated 
with nitrate of silver, in order to remove 
the excess of acid. The crystals are dried 
m a stove, and kept away from solar 
light. If, instead of cooling the liquid 
after the silver has been dissolved, the 
evaporation be continued, the mass will 
become spongy, and then fuse by a greater 
heat into a greyish liquid which may be 
run into moulds. The fused mass, ob- 
tained by the fusion of the separated 
crystals of nitrate of silver, is whiter. 
This salt, whatever be its mode of prepa- 
ration, should be kept in black or blue 
bottles; it is employed for preparing 
baths, metallizing moulds, and many 
other puriK)scs. 



Nitrate of Binoxide of Mer- 
cury. — ^This salt is used for slightly 
amalgamating the pieces which are to be 
silvered or gilt. It is obtained by dis- 
solving at the temperature of about 212° 
F. some mercury in double its own weight 
of nitric acid at 40° Baume, and con- 
tinuing the heat until yellow fumes 
no longer appear. 

Nitrate of Potash, or Salt- 
petre. — ^Nitrate of potash is colourless, 
and has a salt taste ; it is very soluble 
in water, and a concentrated solu- 
tion deposits, on cooling, fine prismatic 
crystals, which ai*e more or less trans- 
lucent. Distilled in closed vessels with 
more or less diluted sulphuric acid, 
nitrate of potash produces nitric acid, or 
aquafortis of various degrees of concen- 
tration. Saltpetre is used for producing 
a dead lustre upon objects gilt by fire, 
and for desilverizing baths. 

Bicarbonate of Potash. — ^This 
is white and colourless, and crystallizes 
either like nitrate of silver, or like com- 
mon salt or iodide of potassium. It is 
soluble in tepid water, without decompo- 
sition ; but at the boiling-point it loses 
one-fourth of its carbonic acid and be- 
comes a sesquicarbonate. This is em- 
ployed for the preparation of certain 
gilding baths by dipping, and for that of 
the ordinary cyanide of potassium, is ob- 
tained by conducting a stream of car- 
bonic acid through a concentrated solu- 
tion of carbonate of potash, until the 
liquor is no longer rendered turbid by 
the addition of sulphate of magnesia or 
nitrate of lime. 

Bitartrate of Potash,- Cream 
of Tartar. — This salt is nearly pure 
in wine, from which it separates in the 
shape of small white or red crystals, 
according to the colour of the liquid. 
It is gathered on the sides of wine casks, 
and purified by bone black. The price of 
cream of tartar varies with that of wine. 
This substance is often adulterated with 
alum, saltpetre, &c. It is therefore pre- 
ferable to buy it in the crystallized form, 
and to pulverize it in the shop. It is 
employed for the preparation of the 
whitening silver baths, for those of tin, 
and for the silvci ing paste by rubbing. 
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India-rubber. — ^This substance is 
white when pure ; but its colour is ge- 
nerally brown or red, caused by the 
smoke of the fires employed for drying 
it. Water, alcohol, and acids do not 
dissolve india-rubber ; ethers, bisulphide 
of carbon, essential oils, and benzole 
dissolve and abandon it after their vola- 
tilization. These solutions give the 
means of obtaining very delicate moulds. 
Apply it in very thin and successive 
coats, otherwise the exteiior surface 
being the first to solidify, will prevent 
the diring of the intermediate coats. 

Chloride of Silver.—This sub- 
stance turns black if exposed to the 
light, it must therefore be kept in blue 
or black bottles. It melts at a high 
temperature, and acquires the appear- 
ance of horn. When chlorine water, 
hydrochloric acid, or a soluble chloride 
IS introduced into a solution of a silver 
3alt, there is immediately produced an 
abundant white precipitate of chloride 
of silver, which is insoluble in water 
and in concentrated acids, but soluble 
in ammonia, cyanides, and the hypo- 
sulphites and sulphites of alkaline or 
earthy bases. This precipitate is but 
slightly soluble in the bromides, iodides, 
chlorides, and fluorides of the alkaline 
or earthy metals. Chloride of silver is 
employed in the preparation of the 
baths for electro-silvering, and for 
whitening, and for the pastes for silver- 
ing in the cold by rubbing. 

Protochloride of Tin, or Tin 
Salt. — ^This salt is greasy to the touch, 
and melts easily. Protochloride of tin 
is soluble in water, but is partly preci- 
pitated in the state of a white subsalt, 
which is easily dissolved in a slight 
excess of acid. Alums, pyrophosphates, 
tartrates and bitartrates precipitate at 
first the aqueous solution of this salt, 
but an excess of the reagent redissolves 
the precipitate. The protochloride of 
tin is prepared by dissolving granulated 
zinc, in excess, in hot hydrochloric acid, 
evaporating the solution, and letting it 
crystallize. If the crystals are heated, 
they first melt in their water of crys- 
tallization, which soon evaporates, car- 
rjring off a small proportion of hydro- 



chloric acid. This operation is com- 
pleted when thick, white fumes begin 
to be evolved, which are proof that the 
salt itself volatilizes. The melted chlo- 
ride of tin thus obtained is preferable 
for tinning with alkaline liquors. 

Chloride of Gold.— This salt is 
in yellow, red, or brown-red needle-like 
crystals, according as it has been more 
or less deprived of acid. Chloride of 
gold is decomposed by light into the 
metal and chlorine; it should be kept 
in black bottles, with ground -glass 
stoppers. Cork, like other organic sub- 
stances, decomposes this salt. Chloride 
of gold absorbs the dampness of air, and 
resolves into a liquid of a fine yellow 
colour. It produces violet stains on the 
skin, and is very soluble in water. A 
diluted solution of chloride of gold is 
decolourized by sulphurous acid; after 
a time the metal is precipitated as a 
powder, which is green by transparency, 
and red by reflected light. Chloride of 
gold may be prepared by dissolving the 
finely - divided metal in aqua regia, 
formed of 2 parts of pure hydrochloric 
acid to 1 of pure nitric acid. The opera- 
tion is effected in a glass fiask, and with 
the aid of a gentle heat, until all the gold 
is dissolved into a yellow liquid, which 
retains a great excess of acid. The heat 
is then slightly increased, and continued 
until the liquid is a hyacinth-red. 
After cooling, a ciystallized mass of a 
fine yellow colour remains, which is 
well adapted to the preparation of the 
gilding baths by dipping. If for baths 
working with a battery, continue the 
action of the fire until the liquid in the 
flask appears a dark blackish red, with- 
out ceasing to be fluid. By cooling, the 
crystals are brown-red. The flask should 
stand upon a plate of sheet iron per- 
forated in the centre with a hole, the 
diameter of which is not larger than 
the layer of liquid after evaporation. 
This is to avoid the reduction by an 
excess of heat of a portion of the chlo- 
ride of gold. It is preferable to make 
the aqua regia just before using it. 

Bichloride of Platinum. — ^This 
salt IS amorphous, reddish yellow, oi 
blackish red, according to the degree oi 
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eraporation of the acids in excess. It 
resembles chloride of gold in appear- 
ance and in its deliquescent property, 
when acid, but it is not so easily decom- 
posed by light and organic substances. 
Its diluted solution is gold-yellow, and 
dark yellow when concentrated; but 
never wine-red, unless it contains palla- 
dium, iridium, or rhodium. The chlo- 
ride of platinum resists the action of the 
fire better than that of gold ; however, 
at fii*st it becomes protochloride of pla- 
tinum, and lastly metal. When a brass 
article is rubbed with chloride of pla- 
tinum, it acquires the colour and lustre 
of steel, and this coat is often quite 
durable. Perfectly neutral chloride of 
platinum, mixed under a muller with 
certain fatty and essential oils, furnishes 
a paste for applying thin coats of metal 
upon stoneware, pottery, glass, and por- 
celain. Chloride of platinum is easily 
soluble in caustic soda, and in the carbon- 
ate and phosphate of this base, and thus 
furnishes more or less satisfactory baths 
for platinum deposits. This salt is pre- 
I>ared like the chloride of gold ; but the 
aqua regia is composed of 5 parts of' 
hvdrochloric acid to 3 of nitric acid. 
The product is evaporated nearly to 
dryness in a porcelain dish, and then 
removed after cooling. If it be desired 
to have it more acid, and therefore more 
easy to dissolve, it is poured still fluid, 
but emitting little fumes, into a porce- 
lain plate, from which it is easily sepa- 
rated after cooling. 

Chloride of Zinc. — This sub- 
stance is grey or white according as it 
has been prepared in iron or porcelain 
vessels, and has been more or less dried. 
It is caustic, greasy, and hot to the 
touch. It absorbs moisture very ra- 
pidly. It may be distilled, and then 
possesses the appearance of butter. 
Chloride of zmc is employed for aiding 
soldering, brazing, or welding opera- 
tions, and in this case it should be as 
neutral as possible, in order not to act 
as an acid upon the metals. It enters 
into the composition of the brass or zinc 
baths. It is prepared by dissolving zinc 
10 hydrochloric acid, filtering the solu- 
tion left for a few days m contact with 



an excess of zinc, and evaporating it 
down to igneous fusion. At that mo- 
ment abundant and thick white fumes 
are disengaged. The mass is then cast 
into plates, which are put into well- 
closed vessels immediately after cooling. 

Cyanide of Silver. — This sub- 
stance is white, becomes slowly black 
when exposed to the light, and is in- 
soluble in water and in cold acids, 
which, however, will dissolve it on the 
temperature being raised sufficiently. 
It is dissolved and decomposed by the 
sulphites, hyposulphites, and chlorides ; 
the cyanides and prussiates form with it 
double salts. A cyanide of silver is 
always formed when any kind of soluble 
silver salt is treated by a small propor- 
tion of cyanide. Cyanide of silver is 
prepared by adding hydrocyanic acid tc 
a cold solution of nitrate of silver. The 
precipitate formed is thoroughly washed, 
and kept wet in blue or black bottles. 

Cyanide of Copper. — ^This salt, 
as a powder of a brown colour, is ob- 
tained by the precipitation of a soluble 
copper salt by yellow prussiate of pot- 
ash, or may be obtained of a dirty white 
with a greenish-yellow tinge, fi*om the 
precipitation of a soluble copper salt by 
cyanide of potassium. Whatever its 
mode of production, it is easily soluble 
in all the alkaline cyanides, and even in 
yellow prussiate of potash, if it has been 
recently prepared. By solution in an 
excess of cyanide it forms the double 
cyanide of potassium and copper for 
electro-coppering. 

Cyanide of Calcium. — ^This is 
employed for decomposing the car- 
bonates formed in the baths of cyanide 
of potassium. A solution of cyanide ot 
calcium is obtained by adding prussic 
acid to a paste of caustic lime in excess. 
By filtration, the excess of lime remains 
behind, and the cyanide of calcium is 
in the liquor. This salt cannot be ob- 
tained in the solid state, is decomposed 
by heat, and it is better to use it when 
recently prepared. 

Cyanide of Gold. — It is of yellow 
colour, and acts with reagents very much 
like the cyanide of silver. Cyanide of 
gold is prepared b^ ^>asV\i^ ^ ^^\!kRS2Qc- 
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trated solation of cyanide of potassium 
into a concentrated one of chloride of 
gold. An excess of alkaline cyanide will 
dissolve the precipitate and form an 
electro-gilding bath holding a double 
cyanide of gold and potassium. This 
salt may be employed for the preparation 
of gold baths ; but it is more expensive, 
and does not seem to give better results 
than any other good salt, and particu- 
larly the gold ammonium. 

Cyanide of Potassium. — ^No 
other product is more important to the 
elcctroplater than the cyanide of potas- 
sium, which is the basis of most of the 
baths employed, and the purity of 
which is necessary for the success of 
the operation. To obtain the cyanide 
pure, several operations are necessary. 

1. The recrystallization of the com- 
mercial yellow prussiate of potash 
until it is entirely free from sulphates. 

2. The thorough drying of the pure 
crystals at a temperature of from 212° 
to 250° F. 3. The melting at a white 
heat of the dried prussiate in thick iron 
crucibles with their covers on. 4. 
Keeping the contents for some time in a 
state of quiet fusion, to permit the set- 
tling of the iron at the bottom of the 
crucible. 5. When the surface of the 
molten cyanide appears transparent 
withdraw the crucible with iron tongs, 
and pour its contents, without shaking, 
upon a polished iron pan, the bottom of 
which is immersed in water. The iron 
generally remains in a spongy mass at 
the bottom of the crucible ; but, as a 
further precaution, tlie molten cyanide 
IS sometimes passed through a fine 
metallic sieve, which has been previously 
raised to a red heat. An iron ladle, 
perforated with numerous holes, may 
also be filled with the iron of the pre- 
vious operations, and the whole being 
raised to a red heat, the molten cyanide 
is filtered through it. During the fusion 
of the cyanide, now and then plunge 
into it a dry glass rod ; if the cyanide 
gathered upon it is perfectly white and 
clean, the moment has arrived to pour 
the contents out. The cyanide manufac- 
tured in this manner is cyanide No. 1 ; it 
is of a milky white, more or less translu- 



cent, and its fracture is crystalline and 
vitreous. It is completely odourless, when 
perfectly dry, but if it has absorbed the 
least quantity of water, it possesses the 
characteristic smell of the bitter almond. 
Exposed to the damp air, it soon deli- 
quesces, and is decomposed into car- 
bonates and formiates of potash and am- 
monia. When a cyanide is to be kept fur 
a long while, it is prepared with a pare 
yellow prussiate of soda, and the product 
is rather efflorescent, that is to say, repels 
dampness instead of attracting it like the 
cyanide of potassium. 

Ordinary Cyanide of Potas- 
sium. — Sometimes it is advantageous 
to substitute for pure cyanide marking 
98^ or 100° one not so rich, which owes 
to free potash the property of improving 
the conducting power of freshly-made 
baths. The facility of its manufacture 
allows of a much lower price. The second 
quality, which contains 75 per cent, of 
real cyanide, is intended for freshly-made 
baths, and for those of brass and copper ^ 
the third quality, having 55 per cent, of 
real cyanide, is applied to photographic 
uses. The following is mixture for No. 
2 : — 8 parts of purified and dried yellow 
prussiate of potash, and 4 parts of bicar- 
bonate of potash, or 3 parts of pure car- 
bonate of potash ; and for No. 3, equal 
parts in weight of yellow prussiate and 
])ure carbonate of potash. Place in a 
covered iron crucible and bring to a red 
heat. The remainder of the operation is 
the same as has been described for the 
pure cyanide, except that the tempera- 
ture does not require to be so high. The 
trial coating upon the glass rod should 
be porcelain white. The fracture of these 
cyanides is more or less crystalline or 
granular, according as the cooling has 
been sudden or gradual. The presence 
of sulphates in the yellow prussiate, or 
the carbonate of polish employed, will 
impart a pink, green, or blue colour to 
the cyanide. 

Ferrocyanide of Potassium, 
or Yellow Prussiate of Potash, 
— This is in fine yellow, and semi-trans- 
lucent, crystals, which break gradually 
and without noise. The fracture is 
jagged, ar ' a multitude of 
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small bright spots. The solution of fer- 
rocyanide of potassium is straw yellow, 
nnd like the simple cyanide of potassium, 
precipitates and redissolves afterwards 
nearly all metallic salts. However, its 
dissolving power is much less energetic. 
The soluble anodes are but little dis- 
solved, in baths composed of this yellow 
prussiate, which renders their use expen- 
si ve. This cyanide is scarcely poisonous, 
nnd does not emit any smell or absorb 
dampness. It is prepared by carbonizing 
animal residue, such as blood, horn, hair, 
&c., with a mixture of carbonate of 
])otnsh and iron scraps. The mass is 
then lixiviated with water, and the so- 
1 ution crystallized. For the manufacture 
of white cyanide of potassium, avoid 
those crystals of yellow prussiate which, 
when viewed obliquely, present other 
small bright crystals of sulphate of 
potash, as they are injurious to the 
operation. 

Cyanide of Zinc. — This article is 
costly, and does not present any real ad- 
vantage over the other zinc salts. It is 
white or dirty white, according as the 
zinc salt was without or with iron. It 
is insoluble in water, but soluble in am- 
monia, and in the earthy or alkaline sul- 
phites and cyanides, with which it forms 
double salts, suitable for zinc electro- 
baths. Its solution is the more easy as 
it has been more recently prepared. 
Cyanide of zinc is obtained by incom- 
pletely precipitating with cyanide of 
potassium, a solution of sulphate, nitrate, 
chloride, or acetate of zinc. The pre- 
cipitate is drained upon a filter of paper 
or calico, and washed to remove the re- 
maining soluble zinc salt. 

Gelatine or Isinglass. — ^This 
article is extracted by acids, or super- 
heated water, from bones, skin, cartilage, 
and similar substances; it is more or 
less coloured, according to its degree of 
purity. The common sorts, or glue, are 
employed for making galvanoplastic 
moulds. The least coloured are preferred, 
because the casts are more delicate. Cold 
water swells and softens gelatine, but hot 
water will dissolve it. This property 4s 
very useful for the production of the 
moulds, bat is disadvantag^us when the 



mould is in the bath. This incon- 
venience may be partly remedied by add- 
ing to the gelatine, before pouring it 
upon the pattern, a few hundredths or 
tannic acid, which with it forms a kind 
of leather, and resists the action of the 
liquids better. Gelatine moulds should bo 
rapidly coated with the metallic deposit, 
otherwise they will give very imperfect 
copies. Although hot water dissolves 
gelatine, which sets by cooling, this pro- 
perty disappears after too long a boiling, 
and the liquid that remains will not 
coagulate. 

Benzine. — Benzine dissolves all the 
oils, resins, gum resins, varnishes, and 
fats, and is therefore very useful. It is 
much superior to alcohol and essence of 
turpentine, formerly employed for re- 
moving resist varnishes, and may be used 
in the cold, which is a great advantage 
with inflammable substances. A small 
quantity of naphthaline gives a pink, red, 
or brown tinge to benzine ; but this is of 
no consequence. 

Phosphate of Ammonia. — 
Necessary for the composition of baths 
for thick platinum deposits ; it is obtained 
by the exact saturation of phosphoric 
acid with ammonia. The liquid is then 
evaporated at a gentle heat ; add a few 
drops of ammonia now and thon to com- 
pensate for that removed by the decom- 
position of small quantities of the salt. 
When the liquid becomes syrupy it is 
set aside to crystallize in a cool place. 
It may also be prepared by decomposing, 
with carbonate of ammonia, the biphos- 
phate of lime resulting from the diges- 
tion in sulphuric acid of ground and cal- 
cined bones. 

Phosphate of Soda. — This salt 
crystallizes in fine, transparent, colour- 
less prisms ; it eHloresces by losing pnrt 
of its water of crystallization. It is so- 
luble in distilled water without pro- 
ducing any precipitate, but causes a 
deposit of white phosphate of lime in 
calcareous waters. This salt is formed 
of I part of phosphoric acid, saturating 
2 of soda, and 1 of water acting a base. 
Phosphate of soda is used for hot electro- 
gilding baths, and is prepared by treat- 
ing calcined and powdered bones with 
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sulphtinc acid, and letting the mixture 
rest for several days. The acid phos- 
phate of lime is then removed by wash- 
ing the residue, and the filtered liquid is 
satiu'ated by carbonate of soda until 
carbonic acid is no longer disengaged. 
The clear settled liquor is then concen- 
trated until it mai'ks 33^ Baume, and is 
allowed to crystallize once or several 
times. 

Pyrophospliate of Soda.^The 
commercial salt is geuei*ally in a white 
powder, soluble in water, but not so so- 
luble as the preceding salt ; it requires 
distilled water, as it produces precipi- 
tates in calcareous waters. The pyro- 
phosphate of soda gives a white precipi- 
tate with nitrate of silver, whereas that 
of the ordinary phosphate is yellow. It 
is employed for the preparation of gild- 
ing baths by dipping ; and is obtained by 
fusing the ordinary dried tribasic phos- 
phate, which by this operation loses an 
equivalent of combined water, and be- 
comes bibasic. The temperature required 
is high, and few crucibles will stand the 
heat and the fluxing action of this sub- 
stance. 

Plumbago, or Black Lead. — 
Nearly pure carbon, black, with a cer- 
tain lustre, soft to the touch, without 
smell or taste, and difficult to burn. 
Plumbago, in the natural state, is gene- 
rally mixed with a proportion of oxide 
or sulphide of iron and earths, which 
should be removed by washing with 
hydrochloric acid. The best plumbago 
is very black, and without much lustre, 
except after rubbing ; it should firmly 
adhere to wax and plaster of Paris ar- 
ticles, and should not detach from them 
by being immersed into a liquid. The 
best way to ascertain its quality is to 
apply a deposit upon it ; the sooner it is 
regularly coated the better it is. It is 
employed for rendering conducting cer- 
tain substances which are not naturally 
so, and for preventing the adherence 
between two superposed metals. Plum- 
bago IS also used for bronzing; but in 
this case it is useless to purify it with 
hydrochloric acid. When plumbago is 
moistened with a solution of chloride of 
gold in ether, and then allowed to dry 



in a shallow vessel exposed to solar 
light, a gilt plumbago is obtained, which 
is much more conducting than plum- 
bago alone. 

Amalgamating Salt. — ^This is a 
mercury salt with three acids, and is 
composed of the sulphate, nitrate, and 
bichloride of this metal. It is liquid, 
more or less coloured, very dense, and 
gives in water a yellow precipitate, 
which is dissolved by an excess of acid. 
It pi*oduces a violet stain on the skin, 
and amalgamates copper and its alloys 
thoroughly and rapidly. It is used for 
amalgamating the zincs of batteries, 
and dispenses with the metallic mer- 
cury ; it is more easily applied, and pre- 
vents much trouble in gilding works. It 
is prepared by boiling the nitrate of bin- 
oxide of mercury upon an excess of a 
powder composed of equal parts of bisul- 
phate and bichloride of mercury ; the 
liquor only, remaining after cooling, is 
used. 

Sulphate of Copper, or Blue 
Vitriol. — Easily soluble in water, 
especially when the latter contains 
some free acid, and the solution is blue. 
Hot water dissolves much more of this 
salt than cold, and it crystallizes by 
cooling. The solution of sulphate of 
copper constitutes the galvanoplastic 
baths, which are rendered more con- 
ducting by the addition of -^th in 
volume of sulphuric acid. Many kinds 
of commercial sulphate of copper are 
impure, and have variable propor- 
tions of the sulphates of iron and 
zinc, which are injurious when their 
amount is too great. Sulphate of 
zinc is detected by passing through the 
acid solution a current of sulphuretted 
hydrogen gas. The sulphide of copper 
produced is separated by filtration, and 
the clear liquor is treated by ammonia, 
which produces a white precipitate of 
oxide of zinc, soluble in an excess of 
alkali. The iron remains also in the 
acid liquor filtered from the copper, and 
its presence is ascertained by the red 
prussiate of pottueh, which gives a blue 
colour. Another process for the detec- 
tion of iron is to add to a small quan- 
tity of the solution of sulphate of copper 
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enough ammonia to dissolve all the 
oxide of copper precipitated at first, 
and the brown oxide of iron will be 
seen floating in the blue liquor. The 
best sulphate of copper comes from the 
refining of silver coin by sulphuric acid, 
or from the solution in the same acid of 
the scales of copper oxide produced in 
rolling sheets of this metal. Avoid 
cheap copper sulphates extracted from 
old acid dipping liquors, as they contain 
zmc and other metals, and also nitrate 
of copper with free nitric acid. These 
sulphates are generally very wet, and in 
small crystals. 

Sulphate of Protoxide of 
Iron, or Green Copperas. — This 
salt crystallizes like the preceding one, 
and is of a fine green colour. It is very 
soluble in water, and is rapidly oxidized 
by contact with the air. The sulphate 
of protoxide of iron is employed for pre- 
cipitating gold from its acid solutions. 
It is prepared either by evjiporating and 
crystallizing the liquors used for cleans- 
ing iron, or by the oxidization in the air 
of iron pyrites. The salt obtained by 
this latter process generally contains 
some copper, which is precipitated by 
iron scraps put in the solution. 

Sulphate of Mercury, — Pre- 
pared by heating in a porcelain dish 
1 part of mercury with 2 parts of con- 
centrated sulphuric acid, and completely 
drying the product. Great quantities 
of sulphurous acid, and then of sul- 
phuric acid, are disengaged during the 
operation ; when nearly dried the paste 
should be constantly stirred with a glass 
rod. 

Sulphate of Zinc is either in 
white or opaque plates, in large trans- 
parent crystals, or m a mass formed 
of a quantity of crystals, it is very 
soluble in water, which remains colour- 
less. Sulphate of zinc is employed for 
zinc and brass electro-baths, in the pre- 
paration of acids for a dead lustre, and 
for a frosted lustre upon clocks and 
lewellery. 

Sulphite and Bisulphite of 
Soda. — ^The former forms white crys- 
tals, which are rapidly transformed into 
an amorphous powder by efflorescence. 



It is very soluble in water, and is gra- 
dually transformed into sulphate by the 
absorption of the oxygen of the air. 
Sulphite of soda, and generally all the 
soluble sulphites, dissolve the salts of 
gold, silver, or copper, and transform 
them into double colourless salts, which 
possess more or less stability, and are 
emj)loyed for electro-baths. The sul- 
phite of soda may absorb an excess of 
sulphurous acid, and thus become a bi- 
sulphite, which should always be pre- 
ferred to the neutral salt. The neutral 
sulphide of soda is prepared by passing 
a stream of sulphurous gas through a 
solution of carbonate of soda until the 
liquor neither turns red litmus paper 
blue, nor reddens a blue one. If the 
solution is very concentrated, a quantity 
of small crystals of bicarbonate of soda 
precipitate during the operation, and 
should be stirred to prevent them from 
obstructing the gas tube. An excess ot 
sulphurous acid decomposes them with 
abundant production of carbonic acid. 
The saturated liquor crystallizes by 
cooling if concentrated ; in the other 
case it should be evaporated to a certain 
point. The bisulphite of soda is pro- 
duced by continuing the passage of the 
sulphurous gas until the solution red- 
dens, and even destroys the colour of 
blue litmus paper. This salt in the air 
loses its excess of sulphurous gas, then 
becomes neutral sulphite, and, after a 
long time, sulphate of soda, by the ab- 
sorption of oxygen. 

Sulphide of Ammonium. — 
This is prepared by saturating ammonia 
"with sulphuretted hydrogen gas. It is 
generally used with an excess of sul- 
phur, that is to say, after it has been 
kept for a few houi*s with an excess of 
flowers of sulphur, and at a temperature 
of about 160° Fahr. The liquid is then 
of a dark reddish-yellow. It may also 
be prepared by the decomposition of the 
sulphide of barium, calcium, or stron- 
tium, by carbonate of ammonia. Avoid 
opening a bottle of sulphide of ammo- 
nium in silver-plating rooms. 

Su]f>hides of Calcium, Potas- 
sium, and Sodium. — ^These salts 
are obtained in solution b^ b^vV\tv!^N^^ 



21G 



WORKSHOP RECEIPTS, 



alkali and the flowers of sulphur in, a 
certain quantity of water. They are 
produced in the dry way by projecting 
powdered quicklime or potash or soda 
into melted sulphur, and then casting 
the mixture on a marble slab. The 
dry sulphides are generally in plates, 
which are greenish or whitish at the 
surface and reddish yellow inside. They 
are soluble in water, which is coloured 
yellow or red, according to the degree 
of concentration. Their uses are the 
same as those of sulphide of ammonium. 

Bisulphide of Carbon. — Bring 
to a red heat a stoneware or porcelain 
tube filled with charcoal and m connec- 
tion with a condensing receiver, and 
then introduce fragments of sulphur 
into it, and immediately close the aper- 
ture, the liquid which results from the 
combination of the sulphur and carbon 
is condensed at the bottom of the water 
in the receiver, and, after a distillation 
in another vessel, is a pure bisulphide of 
carbon. It is a colourless transparent 
liquid, which is very dense, and possesses 
the double refraction. Bisulphide of 
carbon dissolves many kinds of resins, 
fats, and gum resins, such as india- 
rubber and gutta-percha, and also sul- 
phur and phosphorus. This last solu- 
tion is employed for reducing the nitrate 
of silver to the metallic state upon cer- 
. tain moulds, which thus become con- 
* ductmg. Sulphide of carbon is now ob- 
tained in the trade at a very low price ; 
when* pure it should volatilize without 
leaving any residue. 

Stirrings Rods. — ^These are made 
of various substances, and are employed 
for mixing; those made of glass, stone- 
ware, or porcelain are the best in most 
cases. Wood and most metals should 
be avoided, because the former is ab- 
sorbing, and the latter are corroded and 
easily oxidized. 

Ajiodes. — These are the plates or 
wires of different metals, placed at the 
end of the connecting wire starting from 
the positive pole of a battery. The 
anodes are soluble or insoluble, that is, 
they either dissolve under the influence 
of the galvanic current to partly main- 
taia the metallic strength of the bath, 



or they simply bring the current into 
the bath without being dissolved. Gene- 
rally the soluble anodes are of the same 
metal with which the bath is composed , 
and the insoluble anodes are of platinum, 
graphite of gas retorts, carbon, or any 
other conducting and insoluble sub- 
stance. Soluble anodes are generally 
completely immersed in the solution, * 
and connected with the conducting wire 
by other platinum wires. Insoluble 
anodes are rarely completely immersed ; 
dipping them more or less increases or 
diminishes the amount of electricity. 

Mixtures employed in gilding by 
fire or by the wet processes. 

Red Onnolu. — Potash alum, nitrate 
of potash, 30 parts of each ; sulphate 
of zinc, 8 ; common salt, 3 ; red ochre, 
28 ; sulphate of iron, 1. Add to it a 
small proportion of annatto, madder, 
cochineal, or other colouring matter, 
ground in water or in weak vinegar. 

Yellow Onnolu. — Red ochre, 17 parts; 
potash alum, 50 ; sulphate of zinc, 10 ; 
common salt, 3 ; nitrate of potash, 20. 

Dead Lustre for Jeweliery. — Sulphate 
of iron, sulphate of zinc, pot;u»h alum, 
nitrate of potash, equal parts of each. 
All the salts are melted in their water 
of crystallization. 

Hard Dead Lustre for Clocks. — Water, 
5 parts ; nitrate of potash, 37 ; potash 
alum, 42 ; common salt, 12 ; pulverized 
glass and sulphate of lime, 4. The 
whole is thoroughly ground and mixed. 

Soft Dead Lustre for Smooth Surfaces 
arid Figures. — Water, 5 pai-ts ; nitrate 
of potash, 46 ; potash alum, 46 ; com- 
mon salt, 3. The same treatment as 
the preceding mixture. 

Green for Bed Lustre. — Bitartrate of 
potash, 65 parts ; common salt, 25 ; ace- 
tate of copper, 10. The whole is ground 
together. 

Wax for Gilding. — Oil, 25 parts; 
yellow wax, 25; acetate of copper, 13 • 
red ochre^ 37. The whole is melted, 
and stirred until cold. 

Photography. — The Operating 
Room should be in an elevated position, 
the south side entirely closed, the north 
side being glazed with tolerably thick 
glass, as free from colour as possible, 
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but preferably of a blue tint, to any- 
thing at all approaching green or yel- 
low, as these colours, by neutralizing 
the light, tend to prolong the photo- 
graphic operations. If possible the 
lencrth of the room should run from east 
to west, and the ends be protected from 
the morning and afternoon sun. A 
room lighted only from the north side 
has the softest and most uniform light 
that can be obtained. Part of the roof 
may be glassed, and curtains of a bluish 
colour should be fixed, with an arrange- 
ment of cords and pulleys, by which 
they may easily be adjusted to admit 
light, or cast a §hadow in the required 
direction. The colours of the wall must 
be carefully chosen, avoiding red, yel- 
low, or green ; a bluish grey is the 
safest, and may be used of several tints 
to give variety. Movable backgrounds 
painted in different depths of colour are 
useful to modify the result of any ill- 
chosen colours worn by the sitter. Oil 
colour must be avoided for walls or 
backgrounds ; a mixture of slaked lime, 
litmus, or lampblack may be employed, 
varying the quantity of lampblack to 
give the required shade. In the choice 
of dress, the sitter must remember that 
cold colours, such as blue or violet, come 
out white in photographs, whilst the 
warm colours, red, orange, or yellow, 
give various shades of black. Articles 
of dress with vertical stripes tend to 
give an appearance of increased height 
to the portrait. The sitter should 
assume an easy natural position, avoid- 
ing a direct vertical light, which falling 
on the top of the head gives to dark 
glossy hair the appearance of greyness, 
and throws very heavy shadows under 
the eyes, nose, and chin. The best posi- 
tion is a little back from under the 
skylight, with the head slightly retiring 
from the side light. The whole figure 
is then well illuminated; the deepest 
shadow on the face will be on the retir- 
ing cheek, in a three-quarter view, 
which is generally the best to take. 
The partial profile will be clearly de- 
fined on the shadowed cheek. The posi- 
tion of the body in relation to the head 
is a matter of taste. The distance of 



the figure from the background, and its 
height on the plate, are points which 
must be regulated by the artistic skill 
of the operator. If the sitter is placed 
several feet in front of the screen, the 
picture will have greater relief, and the 
apparent height of a person is much 
affected by the position of the portrait 
on the plate. Avoid overcrowding the 
background with vases, columns, and 
curtains, or anything which will divert 
the attention from the principal object ; 
as a rule a plain background is the best, 
the introduction of superfluous furniture 
and ornamentation most frequently gives 
a photograph an unpleasant tone of vul- 
garity. If the head-rest is used, it 
must be carefully adapted to the head, 
which should only lightly press on it. 
When the position is settled and the 
focus arranged, the sitter should not 
alter his attitude, though perfect im- 
mobility is unnecessary. When the 
operator has the plate ready to expose, 
he should caution the sitter to keep the 
eyes fixed in one direction, and to remain 
perfectly steady ; he may then uncover 
the lens. The nearer the camera is 
brought to the sitter, the longer the 
exposure ; thus the time of exposure 
may be varied from one second to 300 
seconds. As a general rule, for a full- 
length figure, in summer, the plate 
should be exposed 20 seconds ; a sitting 
portrait will require 30 seconds, ^n 
winter the exposure must be increased 
in duration one-half. 

Dark Hoom. — During certain parts of 
the process it is imperative that the 
operator should work in a room into 
which not a r.ay of direct light is ad- 
mitted. This is usually effected by 
closing every window but one, and that 
is carefully obscured by yellow or 
orange coloured curtains, or calico cloth, 
or a second window-sash may be glazed 
with dark yellow glass. Lamps or can- 
dles, provided with yellow screens, may 
also be used. The dark room should 
not be too small, as in it several im- 
portant operations have to be per- 
formed; it should be fitted up with 
shelves for chemicals, a sink and tap, 
with a good supply of water, several 
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pails for refuse slops, jugs, and draining 
stands for the plntes. The room should 
be well ventilated, the door and window 
being kept open as much as possible 
inrhen the room is not in use, provided 
that the weather is not too cold, as an 
even and tolerably warm temperature is 
necessary for the proper working of the 
photographic chemictils. In winter the 
room must be kept wai*m ; gas or char- 
coal stoves for this purpose should, how- 
ever, be avoided. Keep the room as 
clean and free from dust as possible, and 
place over the bottles of chemicals small 
covers of paper, twisted round like an 
extinguisher, to keep the dust from the 
necks and stoppers. 

The Camera, — ^This consists of 2 
square wooden boxes, the one sliding, 
like a telescope, within the other. On 
the front of this is screwed an arrange- 
ment of lenses, capable of adjustment ; 
and at the other end is a movable screen 
of ground glass. 

Lens, — ^There are two descriptions of 
lenses in use, the single lens which is 
used for views and photographs of inani- 
mate subjects. This lens requires a 
longer exposure of the plate than the 
double lens, but the resulting photograph 
IS very clear in the details. The com- 
pound lens used for portraits consists of 
two pairs of lenses, mounted in a teles- 
copic brass frame, having diaphragms or 
stops, and provided with a turnscrew to 
regulate the focus to a nicety, after it 
has been roughly obtained by adjusting 
the camera. The interior of the brass 
tubes holding the lenses must be kept of 
a dull black colour ; should this wear off, 
a coating of gum-water and lampblack 
should be applied when cleansing the 
lenses. It is important to replace the 
glasses in the lens in exactly the same 
order and position, after having removed 
them to clean, which is to be done with 
a piece of very soft wash-leather. The 
smgle lens is composed of an achromatic 
lens mounted in a brass tube, fixed with 
diaphragms or stops of various sizes. 
These diaphragms are simply flat disks 
of brass, each having in the centre a cir- 
cular openmg, and upon the size of the 
openmg of the diaphragm used, depends 



the length of exposure necessary, and the 
sharpness of the resulting picture. The 
larger the opening of the stop, the shorter 
will be the time necessary to expose the 
plate in the camera, but if a stop be 
used with a smaller opening the picture 
will be sharper and more distinct in the 
details. Thus, in working with the 
view, or single lens, the operator can 
choose which point is most material for 
the particular picture he desires. The 
plate is of course more rapidly affected in 
proportion td the brilliancy of the light 
stinking upon it. It is sometimes neces- 
sary to use a diaphragm with the com- 
pound lens, as for instance in photo- 
graphs of groups, but the openings in 
these stops are much larger than those 
used with the single lens. Portrait 
lenses are usually provided with central 
diaphragms. 

How to arrange the Lenses in a Por- 
trait Combination, — The lenses in a 
portrait combination are occasionally 
removed from their cells for the pur- 
pose of cleaning. When the lenses are 
taken out of their cells they may be 
variously transposed, and thus rendered 
incapable of producing good pictures. 
In a portrait combination there are four 
lenses in all, the so-called front and 
back lenses being really each formed of 
a pair. The front ones are always 
cemented together, and may thus be 
easily taken for one lens ; the back pair 
are distinct, and are usually separated 
from each other by a narrow ring. 
Take the front lens — the pair cemented 
together — and observe that one surface is 
considerably curved, and the other al- 
most flat ; place the lens in its cell, so 
that when screwed into the tube the 
curved side will be to the sitter. The 
two glasses forming the back lens are 
very unlike each other ; one is thick at 
the centre and thin at the edge, the 
other thick at the edge and thin at the 
centre; put the thin-edged one first into 
the cell, resting on the least curved 
side; next put in the ring, and then 
the thick-edged glass, concave side to- 
wards the other lens ; fix them in their 
places with the part provided, and screw 
the cell in its place. With many por- 
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trait lenses there is an arrangement 
whereby the front lens may be used as 
a landscape lens; to use it for this 
purpose proceed as follows; — Unscrew 
the back lens and lay it aside alto- 
gether, as it is only required in the 
'double combination; then remove the 
brass hood before the front lens; next 
unscrew the front lens, and rescrew it 
in the place where the back lens was. 
In doing this the flat surface will be 
presented to the object. The lens tube 
may be now put on the camera, and the 
central stops will be in their proper 
place for use. As the focus of the front 
lens, when thus used singly, is much 
longer than when used in combination 
with the back lens, the picture it will 
yield is proportionately larger, but a 
much smaller stop must be employed 
than when the lens is used for por- 
traiture. The exposure must be con- 
siderably longer than when the double 
combination lens is used. 

Focus, — An object is said to be in 
focus when its image is clearly and 
sharply reflected on the ground-glass 
screen at the back of the camera. The 
ground glass usually has the sizes of the 
various ])lates marked on it, and having 
decided what size the picture is to be, 
move the camera to or from the object 
until its reflexion occupies the proper 
position, and is of the size required for 
the picture. The nearer the camera is 
to the object the larger will be the 
picture. The next step is one upon 
which the chief beauty of the photo- 
graph depends, the exact adjustment of 
the focus, so as to bring out quite clearly 
those points which are considered essen- 
tial. Having roughly settled the dis- 
tance, lay the black focussing cloth on 
the camera, put your head under it, slide 
the body of the camera gently in or out, 
until the reflexion is clearly seen on the 
ground glass. As different portions of 
an object are necessarily at varying dis- 
tances from the camera, some will come 
into focus earlier than others. In por- 
traits, to make the features show dis- 
tinctly is generally the chief point aimed 
at. For views no rules can be given, 
but it is advisable to so place the camera 



and adjust the focus that the photograph 
shall not distort or confuse the natural 
lines of perspective. A little practice is 
required to adjust the focus satisfac^ 
torily, as the image reflected on the 
ground glass is upside down. 

The Glass Frame. — This is always sold 
with the camera ; it consists of a wooden 
frame, with two shutters, the one opens 
on hinges, and allows the plate, which 
has been just removed from the nitrate 
of silver bath, to be inserted, with its 
collodionized face placed towards the 
sliding shutter, which must be kept 
closed. The frame is provided at the 
corners with pieces of wire, which pre- 
vent the plate from coming m contact 
with the sliding shutter. Close and 
fasten the hinged shutter, and the frame 
is then ready for use. Remove the 
ground-glass screen, place the glass 
frame in its place, with the collodion 
side towards the object, then on raising 
the sliding shutter the time must be 
noted in seconds for the desired exposure. 
Close the sliding shutter, remove the 
frame to the dark room, and take out 
the plate by opening the hinged shutter. 

Cleaning the Glasses. — The glasses for 
photography are sold in certain fixed 
sizes. When new, the sharp edges must 
be smoothed over with a corrundum file, 
then carefully wash, rub with a soft rag, 
flnish with chamois leather. When the 
glasses have been used they are more 
difficult to clean. If they have been var- 
nished they must be soaked in a solution 
of common soda, or carbonate of potash, 
till the varnish peels off. If the carbon- 
ate of potash or common soda does not 
bring off the varnish quickly enough, 
use a solution of an ounce of nitric acid 
to every half-pint of water. Apply this 
to the glasses with a piece of cotton 
wool, fixed on a handle, so as to avoid 
contact with the nitric acid, which stains 
the hands. When the plates have been 
well covered with any of these solutions, 
let them stand to drain in a rack, then 
rub and wash well with a spong« and 
water. Dry. The side intended for the 
collodion must next be polished with 
Tripoli powder and a few drops of spirit 
of wine, rubbed over with cotton wool, 
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wipe off the excess of Tripoli, and polish 
with a dry chamois leather. Place the 
cleaned plates into a properly grooved 
box, with all the faces prepared for the 
collodion turned one way. It is ad- 
yisable to wash all glasses as soon as 
possible after use, as by not doing so the 
varnishes dry on very firmly and are 
ditHcult to remove. Waste collodion 
may be utilized for cleaning glasses ; it 
removes all grease. When glasses have 
once been cleaned, avoid touching them 
with the naked hand, as it is sure to leave 
stain. There are various holders in use ; 
the india-rubber pneumatic is one of the 
best. Before using a plate dust it care- 
fully with soft silk or a piece of clean old 
rag. Perfect cleanliness is imperative. 
Sizes of Photographic Glasses. — 2J in. 
X 2 in., ninth plate ; 3\ X 2f , sixth ; 
4 J X 3J, quarter, carte de visite; 5 X 
4, third; 6^ X 4f, half; 8J x 6J, 
whole. AH plates above whole size are 
denoted by dimensions only, 6f in. x 
3J in stereoscopic plate. The following 
are the diameters and focal lengths of 
lenses suitable for portraits of the usual 
sizes : — 



Diam. of 


Focal 


Size of 


Lens. 


length, 
ins. 


picture. 


ins. 


ins. 


H 


3i 


2.^ X 2 


23 


5 


H X 3i 


H 


7 


5x4 


n 


7 


6J X 4| 


3J 


n 


8| X 6i 


For groups; 






3i 


11 


9x7 


H 


13 


10 X 8 


4f 


15 


12 X 10 


H 


19 


15 X 12 


For views; 






H 


8 


6x5 


2 


10 


7x6 


n 


14 


9x7 


3 


16 


12 X 10 


4 


24 


16 X 12 



The dimensions of pictures given are maxi- 
mum sizes, and to ensure a thoroughly 
good picture, it is best to use a lens of a 
larger size than is absolutely necessary. 
Patent plate glasses are the best for 



negatives, although flatted crown and 
sheet glass may be used. Positives are 
sometimes taken on deep red or purple 
coloured glass. Whatever kind of glass 
is chosen, it should be as flat as pos- 
sible, otherwise it will be difHcult to 
place in the dark slide. 

The Argentometej'. — This very useful 
instrument is for ascertaining the 
strength of the nitrate of silver solu- 
tion, which becomes weakened to a 
certain extent, after the immersion 
of every plate. To use the argento- 
meter, till the glass jar to within about 
two inches of the top with the liquid to 
be tested, and then insert it; the degree 
on the scale that floats on a level with 
the surface of the fluid will indicate the 
number of grains of nitrate of silver con- 
tained in each ounce of the solution. 
There must be sufficient liquid to prevent 
the argentomcter resting on the bottom 
of the jar. For strengthening a bath to 
the required standard, it is generally 
found more convenient to have a stronger 
prepared bath to add to the weak one, 
than to add the nitrate of silver direct. 

Positives and Kcgntives. — With the 
exception of the collodion used, there is 
very little difference between the chemi- 
cals used, or the manipulation required, 
for the production of a positive or 
negative. A positive is simply a glass 
plate coated with a thin film of col- 
lodion, rendered sensitive to the light, 
which receives the image thrown upon 
it by the lens. The ether and alcohol 
evaporate, leaving a dry, very thin film 
of gun-cotton upon the glass. This film 
constitutes the picture, and may be kept 
upon the glass, or removed if desired. 
Positives are now less used than nega- 
tives; they are generally kept upon the 
glass, with a backing of black varnish, 
and are in fact the result, whereas ne- 
gatives are only taken as a medium for 
printing from afterwards. 

The Collodion Process. — Plain col- 
lodion is a mixture of alcohol, sulphuric 
ether, and gun-cotton, which is made 
suitable for negative photographic pur- 
poses by an iodide, or bromide ; it is then 
termed sensitized collodion. 

Tlie Spirits of Wine must be perfectly 
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clear, transparcut, and free from any 
floating impurities. Should it contain 
any impurities, they must be removed 
by filtration through a sheet of filtering 
paper, properly supportetl in the mouth 
of the bottle. Should it not run clear 
and bright the first time, it must again 
be filtered. The specific gravity of the 
alcohol should be about *810, and is not 
suitable for photography, if stronger 
than -819. 

Ether, — Carfe must be taken to procure 
the sulphuric ether free from foreign 
substances, and to keep it, and liquids 
containing it, particularly the collodion, 
in well-filled and closely-stoppered bot- 
tles. The chemical action which takes 
place when the ether is exposed to the 
air is very injurious to its photographic 
utility ,• it is very volatile, and as the 
vapour it gives off is exi)losive when 
mixed with atmospheric air, care must 
be taken not to jmur it from one vessel 
to another near a £re or artificial light ; 
as the vaf)0ur is heavier than air, it will 
have a tendency to fall; the artificial 
light, if used, should therefore be consi- 
derably above the vessel from which the 
ether or collodion is being poured. The 
specific gravity of the ether may vary 
from '720 to '750 ; its strength is ascer- 
tained by the hydrometer. If the ether 
Dbtained is not sulliciently pure for pho- 
tograi)hic purposes, it must be rectified. 
Place it in a tall bottle, with about a 
quarter of its bulk of water, cork the 
bottle tightly, and shake it for some 
minutes. When left to settle, the puie 
ether will float on the water ; remove 
the water by passmg a small siphon-pipe, 
filled with water, through the cork and 
nearly to the bottom of the liquid in the 
bottle, holding the thumb over the longer 
end of the tube. Remove the thumb; 
the water in the lower part of the bottle 
will then flow up the siphon, leaving 
the washed ether in the bottle. This 
operation should be repeated, and tlie 
ether must then be dried and distilled, 
by placing it in a glass retort, with about 
a quarter of its bulk of quicklime. 
Connect a tube to the retort, and arrange 
a supply of very cold water to fall upon 
the tube, so as to cool its contents. The 



end of this tube must be placed over, or 
into, a bottle ; the retort being fixed in 
a water-bath ; a small charcoal fire is lit 
underneath it, and the heat of the water 
acting upon the ether causes it to eva- 
porate. In pas^ng along the tube it is 
condensed and falls into the bottle. The 
water falling on the condensing tube 
must be very cold, or the vapour will 
not be properly condensed. Remove 
the fire when all the ether is distilled, 
and clean out the retort at once, as it 
will be more difficult to clean after- 
wards. Keep the heat of the fire from 
the vessel containing the distilled ether, 
and cork the bottle immediately the 
operation is completed. A double-stop- 
pered glass bottle is best suited to con- 
tain this liquid. As ether boils at a very 
low temperature, about 96° Fahr., it will 
commence to evaporate very quickly; 
and the water in the water-bath should 
not be allowed to rise in temperature 
much beyond 110^ Fahr., if pure ether is 
desired. As the first small portion of 
the ether will probably contain some 
impurities, that should be rejected. 

Gun-Coiton. — Ordinary gun-cotton is 
used, which is soluble in a mixture of 
ether and spirits of wine. The projwr- 
tion of gun-cotton regulates the density 
of the liquid obtained and materially 
affects the action of the mixture, when 
poured on the glass plate. 

Weights and Pleasures used in Pftoto- 
graphy. — Most chemicals are sold by 
avoirdui)ois weight, but all photographic 
receipts are given either in troy weight, 
or fluid measure. The pound is the same 
in both troy and avoirdupoii^ but in the 
former it consists of 12 oz., in the latter 
of IG. Consequently, for an ounce of 
chemical required by the receipts, more 
than an ounce must be purchased. 

Fluid Measure. — 69 minims = 1 dram 
or 1, 5 ; 8 drams = 1 ounce or, 1 J ; 20 
ounces = 1 pint; 8 pints = 1 gallon. 
Glass measures graduated for these quan- 
tities are used, and wherever fluids are 
spoken of, this measure is intended. 

Collodion Positives. — The articles 
required are positive collodion, nitrate of 
silver, developing and fixing solutions, 
black and crystal varnishes. 
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Positive Collodion, — Pyrotiline, and 
iodide of cidmium, or ammonium, 15 
grains each ; ether, 3^ oz. ; alcohol, 
1 J oz. Place the two first in a dry bottle, 
then pour on the spirits of wine, shake 
the mixture well, then add the ether, 
shake again, and let it stand for 12 hours. 
Decant the clenr portion into a wide- 
mouthed bottle, keep well stoppered, and 
in the dark. Avoid shaking the bottle 
when about to use the collodion, and 
never use quite all the bottle contains, 
as the sediment which will accumulate 
at the bottom, would spoil the picture. 
The glass plates used for this process need 
not be so carefully chosen as for the ne- 
gative process; they should be as flat 
as is necessary for them to go into the 
camera back, but the colour is not ma- 
terial. 

Nitrate of Silver Bath, — Re-crystal- 
lized nitrate of silver, 5 drams, dissolved 
in 10 oz. of distilled water. Filter the 
solution until it is quite clear, then add 
3 drops of nitric acid, and 10 drops or 
collodion. Shake well together and fil- 
ter. Blue litmus paper should slightly 
redden in this bath ; should it turn very 
red add a little ammonia or oxide of sil- 
ver should it not redden at all, add a little 
acid carefully, drop by drop. It is pre- 
ferable to have a slight excess of acid. 

Developing Solution. — Protosul^ hate of 
iron, 2 drams, dissolved in 8 oz. of dis- 
tilled water, add 2| drams glacial acetic 
acid, 2| drams alcohol, and 5 minims 
nitric acid. Filter, and pour into a well- 
stoppered bottle ; this solution will keep 
good for several weeks if not exposed to 
the air. When about to use this solu- 
tion, nearly fill a vertical glass bath with 
it ; the plate is immersed in the liquid by 
means of hooks, called dippers. 

Fixing Solution, — 50 grains of cyanide 
of potassium dissolved in 5 oz. of dis- 
tilled water, that is to say, for every 
fiuid ounce of solution required, mix 10 
grains of cyanide of potassium in 1 oz. of 
distilled water. Filter, and keep in a 
well-stoppered bottle, which, from the 
dangerous nature of the solution, should 
be labelled poison. 

Coating tlie Plate with Collodion, — Hold 
the plate, which must be perfectly clean 



and dry, in the lefl hand, or supportea 
by a pneumatic holder, then pour on very 
steadily about as much collodion as will 
half cover the plate. Incline the plate, 
so that the collodion flows from one 
corner to the other, until the whole oi 
the plate has been coated; then pour 
back the superfluous collodion into its 
bottle, from one of the corners of the 
plate. Now exclude all but yellow light 
from the dark room. When the collodion 
has been on the plate a few seconds it 
will set and have a dull appearance, the 
plate must then be immersed in the ni- 
trate of silver bath. Lift the dipper, 
lay the back of the plate on it, plunge 
them both steadily into the bath, move 
the plate about in the solution for a few 
seconds, then put the cover on the bath. 
The time the plate must be kept in the 
nitrate of silver varies with the tempe- 
rature, from 2 minutes in warm wea- 
ther, to 10 in cold weather. As soon iis 
the collodion film assumes a creamy ap- 
pearance, remove the plate from the 
bath, being cautious to hold it as much 
as possible by the sides ; let it drain on 
blotting paper, then lay it in the dark 
slide, collodion side downwards ; close 
the slide. Have a little blotting paper 
in the dark slide, to absorb any little of 
the nitrate solution which remains on 
the plate. Have some of the developing 
and fixing solutions ready in separate 
glasses, and clean water handy. The 
action of the nitrate of silver bath trans- 
forms the iodide of cadmium into iodide 
of silver, which is sensitive to light ; the 
plate is then ready for exposure in the 
camera. If the plate is placed in the 
bath before the collodion film has set 
properly il will peel off, and it will be 
necessary to filter the nitrate of silver 
bath to remove it. The film must not 
be allowed to get too dry, before immer- 
sion in the bath, as it will then turn 
white at once, and will not produce a 
good photograph. It is important, in 
first placing the plate in the nitrate of 
silver bath, to do so steadily and conti- 
nuously, so as to avoid marking the plate 
with wavy lines and stains. Cover the 
bath when not in use. 
Exposure, — Having arranged the focus 
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and finally adjusted the sitter, remove 
the focus screen from the camera, and 
put the dark slide in its place, cover the 
tens with the cap, draw up the shutter, 
which will turn down on the camera. 
Up to this point any little movement of 
the sitter is of no consequence, but 
having now given the final caution, 
gently remove the lens-cap, so as not to 
shake the camera, and note the time in 
seconds. The time for exposure varies 
considerably, on a bright day a shorter 
period sutlices than on a dull day, but 
no certain rules can be laid down, as 
the nature of the light, the time of day, 
and the qualities of chemicals employed, 
are all elements in the calculation — a 
little practice will soon give an approxi- 
mation ; the usual failing with beginners 
is too long an exposure. Replace the 
cap, close the sliding shutter, and take 
the slide into the dark room. 

Developing. — ^The plate must be im- 
mersed in the developing bath, by 
means of dippers, for about 15 seconds, 
gently moving it about in the solution. 
On removing the plate, it must be well 
washed with clean water; for this pur- 
pose a siphon washing bottle is very 
handy. This is a bottle, through the 
cork of which two glass tubes are 
passed. One of these tubes reaches 
nearly to the bottom of the bottle, the 
other only just passes through the cork ; 
by blowing through this short tube the 
water passes up the long one, and is 
projected with more or less force in the 
desired direction. After the process of 
developing and washing, the plate is no 
longer affected by light, which may 
therefore be admitted if desired. 

Fixing, — ^The iodide of silver, which 
gives the creamy appearance to the 
collodionized plate, must be dissolved, 
by pouring some of the fixmg solution 
on and off the plate. As soon as those 
parts of the plate which should repre-^ 
sent the black parts of the picture are 
quite clear, pour off the fixing solution, 
and wash the plate thoroughly. Dry 
over a spirit lamp. At this stage ex- 
amme the plate, it should have a glossy 
appearance, and the blacks be very pure. 
If there is a foggy appearance, this may 



be removed by washing the plate, im- 
mediately after the fixing, in a solution 
composed of 15 grains of iodine, to an 
ounce of spirits of wine. When the 
fogging has disappeared, wash away the 
iodine, use the fixing solution again, 
wash and dry. If the plate is now 
satisfactory, varnish the film side with 
crystal varnish, or a very clear solution 
of gum arabic ; apply in the same man- 
ner as the collodion, but run the surplus 
varnish off the plate quickly, as an 
excess of varnish injures the effect. The 
glass side should be coated with black 
varnish, applied in a smooth layer, by a 
camel-hair brush. Place the plate in 
its mount, with a clean glass in front, 
and close in the back and sides, to pre- 
vent dust from getting in. 

Crystal Varnish. — Dissolve 1 oz. of 
white lac in 10 oz. of warm spirits of 
wine. Let the varnish settle for several 
weeks, then carefully decant the clear 
portion into a bottle for use. 

Black Varnish for Backing^ see p. 72. 

General Instructions for Glass Posi- 
tives. — ^If the picture is very dark it has 
not been exposed long enough; if, on 
the contrary, the shadows are weak, and 
the dark parts are not dark enough, the 
plate has been exposed too long. Fog- 
ging is a very common and troublesome 
occurrence; there are many things likely 
to cause it, and it is sometimes difficult 
to find which of them it is. Impure air 
in the rooms, such as from an escape of 
gas, or from new paint, will sometimes 
cause it, but usually it arises from some 
error in the manipulation, or defect in 
the chemicals. Try the nitrate of silver 
bath with litmus paper; add a little acid 
if the paper does not turn slightly red. 
Examine the window in the dark room, 
to see that the light admitted is of a suffi- 
ciently dark yellow or orange tinge, and 
see that no light enters at any other 
place — also make sure that there is nc 
crevice m the camera through which 
light can pass. Collodion should not be 
used too soon after it is made. It 
should be of a golden sherry colour; this 
may be obtained by adding a little of an 
old bottle of collodion, which is of a dark 
colour, or by pouring in a few drops of 
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t iucture of iodine. The principal causes 
of (icfects arising from faulty manipula- 
tion are, leaving the developing solution 
too long upon the plate ; this results in a 
bright silvery dei)osit. When the de- 
veloping solution has not been properly 
washed off before fixing, there will be 
green stains, especially at the edges. If 
the collodion is allowed to get too dry 
before being placed in the nitrate of 
silver bath, there will be transparent 
spots on the plate. If the developing 
solution does not flow readily over the 
plate, and the operator does not perform 
the developing steadily and carefully, 
there will be stains or wavy lines on the 
picture. Any floating dust in the air, 
or impurities in the solutions used, will 
cause spots and marks. If a picture, 
which is brilliant when wet, turns dull 
on drying, with misty blue shadows, 
the cause is bad collodion. 

Collodion Negatives. — The prin- 
cipal difference between the processes 
of negative and positive photography is, 
that the negative plate requires about 
three times longer exposure ' than the 
positive. The plates used may be the 
same, but certain modifications are 
necessary in the bath, chemicals, and 
collodion. The developing solution must 
be kept on as long as the details of the 
picture continue to come out, then wash 
olF. When the plate is held up to the 
light it should present the appearance 
of a much over-exposed positive, there 
being very little clear glass, and that 
only where the shadows are quite black, 
while those parts which represent the 
white parts of the picture should be 
quite opaque. It only happens under 
the most favourable conditions, in por- 
traiture, that the first developing of the 
negative renders it sufficiently dense to 
I)ro(luce good prints, hence the necessity 
of the subsequent operation called in- 
tensifying; this is a kind of second 
developing, by which the dcnsily is 
increased to the required degree. The 
process is as follows : — Put four or five 
drops of intensifying solution No. 2 into 
a clean glass ; then flood the plate with 
intensifying solution No. 1, and when it 
has covered the whole surface, pour it 



off into the glass containing the No. 2 
solution, and shake the glass round so 
as to mix them, then immediately pour 
the mixture upon the plate in the same 
manner as the developer, pouring it off 
into the ghiss every few seconds, and 
holding the negative up to the light 
each time until it appears sufficiently 
dense. By careful printing a fairly good 
proof may be got from an over-exposed 
negative, but with an under-exposed 
negative no good result can be obtained. 
Great care must be taken not to continue 
the intensifying too long, or a deposit of 
red fog will take place, and the negative 
will be spoilt. While the intensifying 
is proceeding, the liquid gradually 
assumes a dark claret colour, and if 
kept on too long will become turbid and 
cause fogging. The point to which in- 
tensifying can be safely carried may be 
known, after a little experience, by a 
peculiar change of colour in the high 
lights of the picture which takes place 
just before fogging commences. When 
this change is observed the solution 
must be quickly washed off. It is im- 
portant that the intensifier should not 
be poured on at the same part of the 
plate each time, or that part will become 
denser than the rest. The fixing is the 
same as in the positive process ; but a 
rather longer washing should be given. 
When dry, the film should be very 
slightly brushed with a soft camel- 
hair brush, made for the purpose, to 
remove any dust or loose particles of 
silver ; the plate must then be wai*med 
until it is as hot as can be borne upon 
the back of the hand, and the negative 
varnish jioureil over the film in the same 
manner as the collodion ; it should not 
be drained off too rapidly, but allowed 
to flow slowly over the plate, so as not 
to leave too thin a coating. If only a 
few prints are required from the nega- 
tive, crystal varnish will answer the 
purpose ; but if it is desired to preserve 
the negative, and to get many prints 
from it, the crystal varnish will not 
give sufficient protection, and a spirit 
varnish must be used, which gives a 
much harder surface. When the sur- 
plus varnish has run off, the plate must 



WORKSHOP RKCEIITS. 



255 



be again gently heated until the varnish 
IS dry. Experience alone will indicate 
the proper heat to use when applying 
the varnish ; if the plate be not warm 
enough the varnish will dry dull, and if 
too hot it will run into streaks and be 
liable to blister. If any varnish should 
get upon the wrong side of the glass it can 
be cleaned off with a little alcohol. As 
soon as the plate is cold it is ready for 
printing from. 

Faults in Neijatices. — In addition to 
the faults which occur in positives, 
there are some others to which negatives 
are liable. If the negative is deficient 
m density, and has somewhat the ap])ear- 
ance of a positive, it is the' result of 
under-exposure, or may be caused by 
washing off the developer too soon. If 
the deep shadows, which should be clear 
glass, are veiled by a grey deposit, and 
the whole picture is wanting in vigour 
and contrast, it is caused by over-expo- 
sure. Red or brown fog, generally 
beginning at one corner of the plate, is 
caused by keeping the intensifier on too 
long. The film tears and leaves the 
glass while being washed. This will 
sometimes occur when the negative has 
been much intensified. Remedy — longer 
exposure and less intensifying. The 
film splits and peels off the plate when 
dry. Cause — imperfectly cleaned glass 
or bad collodion. Numerous minute 
transparent spots, called pinholes, in«li- 
eate that the bath is out of order. 
Small crystals which form under and 
upon the film when dry are from traces 
of the fixing solution which has not 
been completely washed off. 

Softening of Photographic Pictures. — 
The likenesses produced by photograph 
have, in many cases, a harshness which 
is extremely disagreeable. The camera 
will tell the truth, but its effects may 
be toned down so as to give the features 
something of that softness which is 
generally imparted by the portrait 
l>ii inter. For this purpose use a lace 
curtain stretched between the sitter and 
the camera — the nearer it is to the 
latter, the more softness it imparts. 
The grain of a chalk drawing is pro- 
duced by the threads, and characteriftics 



of the model which would not bear pro- 
minence are ple«isingly softened down. 

Printing Process. — The copies taken 
from the negative are printed upon 
paper containing a salt which foims 
chloride of silver by decomposing the 
nitrate of silver in the sensitizing solu- 
tion. 

Positive Paper, — Specially prepared 
paper, for positives is easily obtained. 
The size is 22 in. by 17 in. ; the weight 
varies, but should not be less than 
24 lbs. to the ream for paper to be 
albumenized, and for salted paper about 
18 lbs. a ream will be heavy enough. 
Reject any sheets having black spots or 
blemishes, and those that are uneven m 
texture. Select the most even side for 
the chemicals, by examining each sheet 
in a reflected light, marking the wrong 
side with a pencil. Always hold the, 
paper by the extreme edge, as a slight 
stain is sure to be found where the 
fingers have touched it. For portraits, 
and most other uses, the paper is albu- 
menized on one side, the resulting print 
then having a more or less glazed sur- 
face, according as to whether or not the 
albumen has been diluted. When pho- 
tographs are printed to be afterwards 
coloured, so-called plain paper is used, 
which gives a dull surface like an en- 
graving. Positive paper, when treated 
with a solution of nitnite of silver, has 
the property of rapidly darkening on 
being exposed to the sunlight; if, there- 
fore, a sheet of it is placed behind a 
negative and exposed to the light, where 
the clear portions of tho negative allow 
the light to pass through, the paper will 
become dark, whilst the dark parts of 
the negative which obstruct the light 
will remain white on the positive paper. 
When the positive print is obtained, it 
has to be soaked in the fixing solution 
to remove all the chloride of silvar 
which has not been afl'ected by the light. 
A careful waging in clean water com- 
pletes the process of printing. 

Albumenized Paper. — ^I'here are several 
well-known papers sold ; Rive, which ift 
a French paper, has a high glaze and fine 
surface; the Saxe, which is more uni- 
form in its texture, is made in Germany ; 
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and that made by Towgood. Positive 
paper is albumenized by placing it in a 
mixture composed of the white of eggs 
and salt. To the white of each mo- 
derate-sized egg use 15 grains of com- 
mon salt reduced to a fine powder; 
whisk until the albumen is all white 
froth. Leave this froth in a glazed 
earthen pan for about 12 hours, by 
which time most of it has settled into 
clear albumen ; pour the clear portion 
mto a flat porcelain tray. This tray 
should be somewhat larger than the 
sheets of paper to be albumenized. Lift 
the paper up by the ends, and lay it 
carefully on the albumen, keeping the 
side marked as inferior uppermost and 
dry. The paper should be slightly 
damp before it is thus treated, as it then 
takes the albumen more regularly, and 
is not so liable to air -bubbles. The 
paper must be lifted at each end, and 
should any air-bubbles appear, brush 
them off with a card or small brush, 
replacing the paper in the bath. Wher- 
ever the alburn^!! does not come into 
actual contact with the paper, a white 
mark will appear in the print. Remove 
the paper from the bath, and place it to 
dry on a cardboard frame, or suspended 
at the corners by clips. Paper glazed 
with pure albumen acquires too brilliant 
a glaze for portraits ; the albumen may 
be diluted with from ^ to -^ of its bulk 
of water. Albumenized paper is not 
sensitive to light, but absorbs moisture 
from the atmosphere very rapidly, it 
should therefore be kept in tin or zinc 
cases. 

Plain Paper, — Albumenized paper 
may be used as plain paper, if instead of 
sensitizing the glazed side, the plain 
side is placed in the sensitizing solution. 
Or place some sheets of Saxe paper in a 
salting bath of 100 grains each of chlo- 
ride of barium and chloride of ammo- 
nium, and 20 grains of citrate of soda 
dissolved in 20 oz. of water. Leave the 
paper in the bath for about 5 minutes, 
carefully removing all air-bubbles. Then 
hang the sheets to diy. The pictures 
produced on this latter paper are not so 
rich in appearance as those printed on 
albumenized paper. 



Preparing the Paper, — This opei*a- 
tion must be performed in the dark 
room, or it may be done by candlelight, 
as the prepared paper is not so sensitive 
as the glass plates. The paper must be 
cut fnto pieces of a convenient size, at 
least a quarter of an inch smaller than 
the dish which is used to contain the 
sensitizing nitrate of silver solution. 
The dish must be perfectly clean, and 
contain solution at least half an inch 
deep. The piece of paper is then to be 
laid gently upon the surface of the solu- 
tion, with the albumenized, or the 
selected, side, if plain paper, downwards, 
and allowed to float upon it without 
wetting the back ; after about 30 se- 
conds the paper should be raised from 
the solution at one end, and if any air- 
bubbles appear they must be broken, 
either by blowing on them or by touch- 
ing them with a piece of clean blotting 
paper, and ihe paper being again laid 
upon the solution, the other end must 
be raised and treated in a similar 
manner. The paper must not be en- 
tirely removed from the bath, or it will 
curl up, and the back come in contact 
with the prepared side. After floating 
from 4 to 5 minutes the paper may 
be removed from the bath, being lift^ 
slowly by one corner with ebonite for- 
ceps, and held over the dish until it 
ceases to drip, when it should be hung 
up to dry, either by suspending it with 
a pin through one corner, to the edge of 
a shelf, or by hanging it by a glass clip 
to a line. Carefully prevent any of the 
solution from running on the back of 
the paper. When the paper is thoroughly 
dry it should be cut into pieces rather 
smaller than the negative to be used, 
and placed in a portfolio or a book. 
Good paper will keep two or three days 
afler being sensitized if carefully ex- 
cluded from light and air ; but it should 
always be used as soon as possible, as 
recently-sensitized paper always yields 
better prints than that which has been 
kept for some time. If it is required 
to keep the sensitized paper for any 
length of time, it must be placed in an 
air-tight zinc or tin box, with a little 
saucer containing some dry crystals of 
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chloride of calcium. This substance 
absorbs any moisture there may be in 
the air in the box, and thus keeps the 
paper dry. 

Printing. — ^The negative being placed 
in the printing frame, plain side down- 
wards, the paper is to be laid upon it, 
with the prepared side in contact with 
the varnished side of. the negative ; the 
back of the frame is then put into its 
place and the springs closed ; if it has 
screws, these should be tightly screwed 
down to prevent the paper from shift- 
ing ; it is then ready to be exposed to 
the light. With good dense negatives 
the printing may be conducted in direct 
sunshine, but weak negatives are best 
printed from in diffused light. The 
print must be examined at intervals to 
see how it proceeds ; this is done by 
raising one side of the hinged back of 
the frame and turning back the paper 
from the negative, being careful always 
to keep the other end of the frame 
'closed, so that the paper may not be dis- 
placed, and not allowing any strong 
light to fall upon the paper while the 
frame is open. The printing must be 
allowed to go on until the picture has 
become rather darker than it is in- 
tended ultimately to be, as the subse- 
quent operations of toning and fixing 
exercise, to a certain extent, a kind of 
bleaching effect upon it. The back of 
the printing frame must be quite flat, 
otherwise the paper will not be in per- 
fect contact with the negative. A 
passable print may be got from a weak 
negative, if the exposure to the light be 
prolonged, but diflused, not direct sun- 
light, should be used in this case. For 
vignettes, or other photographs, where 
white or graduated backgrounds are de- 
sired, glasses for the printing frame are 
used, hjiving yellow borders, which pre- 
vent the passage of the pure white rays 
of light. The resulting print will only 
be black under the unobscured portions 
of the glass. The same course may be 
adopted when the background of a ne- 
gative is m any way defective. If a 
recently varnished negative is exposed 
to the direct action of the sun's rays, it 
will probably stick to the paper; in 



such cases it is preferable to use diffused 
light, or to cover the face of the frame 
with thin white paper. As a general 
rule, the printing should proceed until 
those parts which are to be white 
assume a slight tint ; this will take 
from ten minutes to a whole day, ac- 
cording to the quality of the negative 
and the amount of light. When the 
prints are finished they must be kept in 
the dark until all that are required the 
same day are done; the toning and 
fixing should then be proceeded with as 
soon as possible, as if delayed many 
hours the prints will not tone readily, 
and if kept long not at all. 

Toning. — ^The toning and fixing may 
be carried on in diffused light, as it is 
difficult to judge of the colour in toning 
by artificial light; but not more light 
than is necessary should be admitted to 
the room, and the prints shielded from 
it as much as convenient. If too much 
light be admitted, the prints will ac- 
quire a pink colour while toning. The 
prints must first be washed for 10 or 
15 minutes in at least three changes of 
rain or distilled water, and then im- 
mersed in the toning bath, which should 
be poured into a glass or porcelain dish ; 
while in the toning bath the prints must 
be moved about from time to time, iso 
that it may act equally on all parts of 
them, and only a few prints should be 
in the bath at one time. After being . 
in the toning bath a few minutes, the 
red brick colour which the prints 
usually present after washing will begin 
to change, and gradually become darker 
until they are a purple black, at which 
point they should be removed from the 
bath and placed in clean water until all 
are ready. If it is desired that the 
prints should be of a brown or sepia 
tone, they must be taken from the bath 
when they reach the required tint, 
which will be rather lighter after fixing. 
If the prints are left too long in the 
bath they will acquire a cold inky tone, 
which is very undesirable. Prints on 
albumenized paper require more gold in 
the toning bath than those on plain 
salted paper. 

Fixing, — ^The quantity of fixing solu- 

s 
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tioQ required will be iu proportion to 
the number of prints to be fixed ; for 
one dozen, or less, of the ^-plate size, 
5 oz. will be sufficient, and for a larger 
number the quantity must be propor- 
tionally increased. The prints must re- 
main in it for 20 minutes, and during 
that time must be frequently moved 
about and separated, and from time to 
time turned over, so that the solution 
shall act equally on every part of the 
paper. If this is not carefully attended 
to the pictures will soon become dis- 
coloured and fade. After 20 minutes' 
immersion in the fixmg bath, the prints 
must be lifted out, one at a time, held 
up by one corner for a few seconds to 
drain, and then plunged into a vessel of 
clean water. The hyposulphite solution 
should be used slightly warm. 

Wasliing, — The object of this process 
IS to secure the stability of the picture 
by removing all traces of the fixing 
solution with which the paper i.« satu- 
rated. One of the chief causes of the 
fading of prints is insufficient washing. 
The water in which the prints are placed 
must be changed at least six times, at 
intervals of about an hour, and each 
time the water is changed the prints 
should be taken out separately and 
drained before being put into the fresh 
water. In the last change they may 
remain all night. The more capacious 
the vessel used in this process, and the 
oftener the water is changed, the more 
permanent the prints will be. An 
earthenware pan will be found conve- 
nient. Wooden or metallic vessels must 
be carefully avoided. A convenient way 
of washing prints is to place them in a 
large pie-dish or a photographic dish, 
and place this in a sink, under a tap 
turned on only sufficiently to run a small 
stream continuously, which should run 
in at the higher end of the dish, this 
being slightly tilted. The prints will 
thus be kept in continual motion by the 
water, and in one night be perfectly 
washed. Another method is to pin the 
prints by their edges in a row to a long 
slip of wood, such as a lath, and set 
them afloat in a water cistern for 12 
lours. 



Mounting, — When the prints have 
been thoroughly washed and drained 
they should be laid between sheets of 
clean blotting paper, to absorb the su- 
perfluous water, and afterwards dried. 
As they usually curl up when dry, they 
may be flattened by drawing the back of 
the paper over any blunt-edged instru- 
ment, such as a paper knife, or the back 
may be pressed with a warm flat-iron ; 
they are next to be cut to the proper size 
by means of a glass cutting shape and 
a sharp knife, and then mounted on 
cards with a newly-made cold paste of 
dextrine or starch. The appearance of 
the finished prints is greatly improved 
by having them rolled. 

Good photographers usually cover 
small defects in likenesses by touching 
them witn a small brush dipped m 
colour the same tone as the print. 

To Varnish Cartes de Fwite. — The 
mounted photograph must flrst be sized 
with a warm solution of 10 grains of 
gelatine dissolved in 1 oz. of water. 
Hot-press, or burnish with a burmsher. 
Then apply crystal enamel, by means of 
a small piece of cotton wool saturated 
with the enamel, and wrapped in a per- 
fectly clean piece of white calico lag, 
slightly moistened with Unseed oil. 
Gently rub this over the picture with a 
circular motion, until it becomes bril- 
liant, then finish by applying a little 
spirits of wine, and lastly linseed oil, in 
the same manner. 

Crystal Eruxmel. — Dissolve 1 oz. of 
white lac in 10 oz. of warm alcohol. 
Let the mixture stand for some weeks, 
then decant the clear portion for use. 

Defects in Paper Prints, — A marbled 
appearance on the surface of the paper 
indicates that it has been removed from 
the sensitizing solution too soon, or else 
that the solution i too weak. As the 
strength of the solution is decreased 
each time it is used, it should be tested 
occasionally with the argentometer, and 
sufficient nitrate of silver added to bring 
it to its original strength of 60 grains 
to the ounce. White spots are the 
result of air-bubbles which have not 
been detected and dispersed while the 
paper was being sensitized. Red spots 
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which will not change colour in the 
toning bath are caused by touching the 
face of the print with the finger, which 
has left a greasy impression on the al- 
b>imen. If the prints are weak and 
slaty in colour, either the negative is in 
fault, the paper is bad, or the sensi- 
tizing solution is too weak. If the 
prints become yellow or spotted after 
they are finished it is because the fixing 
and washing processes have not been 
properly carried out. 

Plain Collodion. — Mix in a bottle, 
gun-cotton, 450 grains; ether, 25 oz. ; 
spirits of wine, 7 oz. Shake these 
well together, and leave to settle for 
several days. If well corked, this mix- 
ture may be kept for any length of ^ime. 
Sensitized Collodion. — Add to 1 oz. 
of the plain collodion, 6 drams spirits of 
wine. If oz. ether, and 3 drams of 
iodide of bromide solution. Shake the 
bottle well; the mixture is then ready, 
but is improved by being kept 4 or 
5 hcxrs before using. In hot weather 
a litiie more alcohol and less ether, in 
very cold weather more ether and less 
alcohol must be used. As sensitized 
collodion does not preserve its qualities 
well, it is better not to mix the plain 
collodion, and the iodide and bromide 
solution until shortly before required 
for use. 

Iodide and Bromide Solution. — Iodide 
of cadmium, 154 grains; bromide of cad- 
mium, 54 grains ; spirits of wine, 
3^ oz. Pound the iodide and bromide 
very fine in a mortar, adding the spirits 
gradually ; when the iodide and bromide 
are dissolved, pass the solution through 
a filter paper into a bottle. This solu- 
tion will not deteriorate if kept in a 
closely-stoppered bottle. 

Iodide of Cadmium. — Put 4 oz. of 
iodine into a pint of water, add 2 oz. 
of cadmium, broken small. Warm gra- 
dually, and keep the water at about 190° 
Fahr. for several hours ; when the liquid 
becomes colourless, let it cool, and then 
filter. The remaining cadmium may be 
again ased. Evaporate the solution 
down to crystals, which must be 
pounded in a mortar to a fine powder. 
Keep in a stoppered bottle. . 



Bromide of Cadmium, — ^Pour 3 oz. of 
bromide into 1 pint of water, then add 
2 oz. cadmium, broken small ; put into 
a stoppered flask. Let the ingredients 
stand for several days, shaking the flask 
occasionally. When the solution becomes 
discoloured, filter and evaporate, reduce 
to powder, and keep in a stoppered 
bottle. 

Iodized Collodion may be made at one 
operation ; it should be kept 2 days 
before being used, but is less reliable, if 
kept for any length of time, than is 
sensitized collodion which has been made 
as above described, as the iodide will 
decompose the other ingredients. Place 
16 grains of gun-cotton in a bottle, add 
18 grains of iodide of cadmium in 
powder, and 6 grains of bromide of 
cadmium in powder, and 1^ oz. of 
spirits of wine, sp. gr. •805. Shake the 
bottle until the iodide and bromide are 
dissolved, then add 3 oz. ether, sp. gr. 
*720, and shake until the cotton is dis- 
solved. After settling for 24 hours 
decant the clear portion into small well- 
stoppered bottles. 

Nitrate of Silver Bath for Negatives, 
— Recrystallized nitrate of silver, J oz. ; 
distilled water, 7 oz. ; collodion, 7 drops. 
Shake well together until the crystals 
have dissolved, then filter. The purity 
of the negative bath is a matter oi 
great importance; none but the "best 
recrystallized nitrate of silver must be 
used, and the introduction of foreign 
matter of every kind must be carefully 
guarded against. When the bath gets 
out of order, which will not occur very 
soon if it is properly used, it should 1)6 
diluted with an equal bulk of distilled 
water, and exposed to the sun for a few 
days in a white glass bottle, then filtered^ 
and sufficient nitrate of silver added tu 
restore the strength to 35 grains an 
ounce, as indicated by the argentometer. 

Developing Solution for Negatives. — 
Protosulphate of iron, 75 grains ; glacial 
acetic acid, 2 drams ; alcohol, 2 drams ; 
distilled water, 5 oz. Dissolve the crys- 
tals in the water, then add the acid 
and alcohol, and filter. This solution 
will keep good for several weeks. In 
hot weather a little more acetic acid 

82 
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may be added, and if it does not flow 
readily the alcohol may be increased. 

Intensifying Solution, No. 1. — Pyro- 
gallic acid, 10 grains; citric acid, 10 
grains; distilled water, 5 oz. This 
solution will not keep long; when it 
becomes brown it should be thrown 
away. No. 2. — Recrystallized nitrate 
ot* silver, 40 grains; distilled water, 
1 oz. Dissolve and filter. This solution 
will keep for any length of time. 

Anotfier Intensifying Bath. — A satu- 
rated solution of bichloride of mercury 
m water. Powder the bichloride of 
roeixury, place in a bottle, add the 
water, and shake. Place the negative 
plate in a bath of the solution, remove 
when the film assumes a milky white 
appearance, wash, and then plunge in a 
solution of 1 oz. of liquid ammonia to 
10 oz. of water, which immediately 
darkens the plate. Remove the plate, 
wash, and place to dry. This mode of 
mtensifying may be regulated by leaving 
the plate in the bichloride of mercury 
a shorter time, when it will require a 
weaker ammonia bath than that above 
given. 

Fixing Solution for Negatives. — Hypo- 
sulphite of soda, 5 oz. ; distilled water, 
5 oz. Dissolve and filter. This solution 
will keep good for many months. 

Sensitizing Solvtion for Paper. — ^Ni- 
trate of silver, 5 drams ; distilled water, 
5 oz. ; nitric acid, 2 drops ; kaolin, 
1 oz. Dissolve the nitrate of silver 
m the water, and then add the acid and 
kaolin ; the kaolin will not dissolve, its 
use being to prevent the solution becom- 
ing discoloured after using. This solu- 
tion will not require filtering ; it must 
be allowed to settle until quite clear, 
and when required for use decanted 
carefully, leaving the kaolin in the 
bottle; after using, it should be returned 
to the bottle and well shaken with the 
kaolin, which will carry down all the 
colouring matter as it subsides. As this 
solution rapidly becomes weaker by 
using, it should be tested with the 
argentometer occasionally, and sufficient 
nitrate of silver added to restore it 
to Its proper strength, which is 60 
grains to the ounce. 



Another Negative Collodion. — ^Ether, 
^ oz. ; alcohol, \ oz. ; cotton, 7 grains ; 
bromide of cadmium, ^ grain ; bromide ot 
ammonium. Ingrain; iodide of cadmium, 
2\ grains ; iodide of calcium, 1 gi*ain ; 
iodide of potassium, 1 grain; iodide of 
ammonium, 1 grain. For Intensifying, 
flood with chloride of gold, 1 grain; 
water, 15 oz. ; then wash and flood 
with pyrogallic acid, 2 grains; water, 

3 oz. 

Toning Baths. — 1, Chloride of gold, 

4 grains ; acetate of soda, \ oz. ; distilled 
water, 10 oz. Dissolve and filter. In 
purchasing chloride of gold in small 
quantities it will be found best to have 
it in solution containing 4 grains to 
each ounce of water. This solution 
improves by keeping, but will require a 
little chloride of gold added to it occa- 
sionally. A black deposit will form in 
it after using, which should be removed 
by filtering. 

2, To produce black to bright sepia 
tones, according to length of immer- 
sion ; — ^Take carbonate of soda sufficient 
to cover a threepenny-piece; dissolve 
it in a teaspoonful of cold water in a 
cup ; add 2 grains chloride of gold ; 
then add 3 oz. of boiling water; use 
in 15 minutes. After toning, pour it into 
a stock bottle, adding a particle of ace- 
tate of soda to give it keeping qualities. 
The next batch to tone, commencing 
in same manner, but using half the 
above quantities. Add it to the stock, 
and tone immediately, and so keep on, 
omitting the acetate of soda, which 
should be used but once in twenty 
times. It is well known that one for- 
mula will suit one paper but not another. 
This will suit Hart*s albumenized paper. 

Fixing Solution for Paper Prints. — « 
Hyposulphite of soda, 8 oz.; distilled 
water, 1 pint. This solution must only 
be used once, as it is useless afterwards. 

Stopping-out Negatives. — Small round 
transparent spots are frequently found 
on glass negatives, which if not stopped- 
out, occasion corresponding black spots 
on the print. Lay the plate on a slab 
of glass, having either direct or reflected 
light shmmg up through it. Then 
cover the spots with a mixture com- 
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posed of 10 parts ivory black, 2 parts 
saturated solution gum arabic, 2 parts 
white honey, 1 part sugar-candy ; well 
mix, and apply with a fine camel-hair 
brush. Should the spots on the negative 
be black, or opaque, white spots will be 
formed on the print, these are easily 
tinted with a little water colour, to 
match the other portions of the print, 
it is seldom necessary therefore to alter 
the negative on this account. 

Albumen Varnish for Negatives, — Re- 
move the cords and yolks from several 
eggs, whisk the albumen to a froth, let 
it settle. Decant the clear portion, add 
half its bulk of distilled water, and one 
dram of liquid ammonia for each pint 
of the varnish. After having washed 
the plate, and whilst the film is still 
damp, apply the varnish in the same 
way that collodion is poured on. Re- 
peat the operation, then place the plate 
to dry, with the film side protected 
from dust. 

Amber Varnish for Negatives. — Fill 
three-fourths of a bottle with small 
pieces of yellow amber, pour upon it a 
mixture of equal parts of chloroform 
and ether, in sufficient quantity to just 
cover the amber. After standing several 
days filter the liquid ; use closely-stop- 
pered bottles. Pour the varnish over 
the collodion film of the negative, drain 
and let dry. This varnish is more 
easily applied than the crystal varnish, 
as it does not require artificial heat to 
dry it, but it does not give such a finn 
varnish to the negatives. The amber 
which remains in the bottle, after the 
liquid varnish has been poured ofif, may 
be used again and again for the same 
purpose. 

Views and Landscapes. — In taking 
views, the process is exactly the same 
as in the case of portraits, except that the 
exposure is very much less. Views can 
be taken with the ordinary portrait lens, 
although distant objects are generally 
produced by it on too small a scale; 
this difficulty may be overcome by re- 
moving the back pair of lenses from the 
tube and using the front combination 
only, provided the camera will open to 
a sufficient length for focussing. 



Copying Pictures. — Pictures and 
engravings can be easily reproduced by 
photography. If framed the glass must 
be removed, or the reflected light will 
interfere with the image formed by the 
lens. The picture must be placed in a 
good light, and the front of the camera 
must be parallel with it, or the copy 
will be distorted. A small stop should 
be used, and the negative rather under- 
exposed than otherwise. Copies of pho- 
tographs, except on a reduced scale, are 
seldom as satisfactory as the original, for 
the grain of the paper gives a peculiar 
mottled effect to the picture. 

Toning Bath, — ^To produce rich pur- 
ple tones ; — 30 grains acetate of soda, 
10 oz. water, 5 grains carbonate of 
soda. This to be mixed some hours 
before wanted, and chloride of gold 
sufficient to tone the prints in hand 
added just before required for use. The 
bath works quickly hot and slowly when 
cold ; the solution may be used over and 
over again. 

Toning and Fixing in one Eath, — The 
following formula yields a fine, ricn, 
warm, black tone, with somewhat rosy 
half. Water, 2 oz. ; sulphocyanide of 
ammonium, 50 grains ; hyposulphite 
of soda, 240 grains ; acetate of soda, 15 
grains ; chloride of gold, 1 grain. Dis- 
solve the gold in a small quantity of 
water, and add it to the other solution. 
The bath may be used immediately after 
preparing. The prints are not washed 
before putting them into the bath. They 
become yellow at first, but afterwards 
recover their force. The toning and 
fixing takes about 10 or 15 minutes, 
but can be continued for some hours. 
The acetate may be substituted by the 
benzoate, the phosphate, borate, citrate, 
or any other such salt, for the purpose 
of modifying the tint desired. 

To quickly obtain Positive Prints. — • 
In dull weather it is sometimes neces- 
sary to expose the paper for a whole 
day before a positive print can be 
obtained, and although albumenized 
paper prints more rapidly than plain 
paper, the time necessary is still often 
inconveniently long. This trouble may 
be avoided by the following process ;— 
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Cut plain paper to the required size, let 
it float on the surface of a solution com- 
posed of 10 grains of iodide of potas- 
sium dissolved in every 3} oz. of the 
water required for the bath. When it 
has remained in this solution about one 
minute, remove and drain. Then float 
It for about one minute, in the dark, 
on a sensitizing bath composed of 3} oz. 
of water, 30 grains of ^ed nitrate of 
silver, and 300 grains of glacial acetic 
acid. Withdraw, drain, and press care- 
fully between several folds of pure white 
blotting paper. Then place the paper, 
still slightly damp, upon the negative. 
The exposure, in diffused light, neces- 
sary in this case, will only be from about 
5 to 15 seconds. Remove the paper from 
the negative, and place it on a glass plate, 
with the sensitized side of the paper 
uppermost. Then spread some of the 
following developing solution over it, 
with a fine soft brush ; — 15 grains of 
gallic acid, dissolved in 35 oz. of 
warm water, 3} drams glacial acetic 
acid; mix and filter. As soon as the 
picture is sufliciently developed, place it 
in water, to stop the action of the 
developing solution. Tone in a weak 
solution of chloride of gold, with a 
small quantity of carbonate of soda. 
Then soak for several hours in plenty of 
clean water. 

Thomas Sutton's Wet Collodion 
Process. — The old process has one weak 
point, which renders it unfit for long 
exposures to dark subjects, such as 
interiors, — the free nitrate which must 
be left upon the film in order to render 
it sensitive gradually attacks the iodide 
of silver, and combines with it to form 
lodo-nitrate. From this Sutton's wet 
collodion process is free, whilst all the 
good qualities of the old method are 
retained. The process consists in using a 
bromized collodion containing no iodide, 
exciting the plate in a nitrate bath, 
washing off the free nitrate, pouring 
an organifier over the film, exposing 
it wet in the camera, and developing it 
by the alkaline method, after which it 
may be fixed, washed, and varnished in 
the usual way. After making the plate 
visibly clean, and wiping it dry, put it 



upon a wooden French plate-holder witb 
a screw, and pour upon it a little tripoli 
made into a ci*eam with a mixture of 
equal parts of alcohol and ammonia. 
After rubbing this all over the plate 
with a tuft of cotton wool, polish it with 
a clean dry tuft of the same wool, and 
carefully wipe the edges. The mere 
cleaning of the plate may be done with 
nitric acid or aqua regia, followed by 
copious washing. The collodion film 
adheres best to a plate which has been 
finally polished with tripoli rendered 
alkaline in the manner described. It is 
a good plan to use a coating fluid made 
by dissolving india-rubber in any of its 
solvents, such as mineral naphtha, chlo- 
roform, or kerosolene. Three grains of 
india-rubber paste dissolved in a dram 
of chloroform, add kerosolene to make 
up the ounce. The solution is then left 
to settle, and the upper part is carefully 
decanted for use. It is poured over the 
dry polished plate in the same way as 
collodion ; the film sets in a minute or 
two, and then the collodion may be 
poured on. A slight opalescence in the 
rubber film is of no consequence, as this 
does not show after the collodion has 
been applied to it. The advantage of 
the coating fluid is, that it fills up holes 
and scratches in the plate, and renders 
them comparatively harmless. It is a 
great safeguard against splitting and 
blistering of the film in the various 
operations, where these are protracted. 
Albumen must not be used as a coating 
fluid in this process, because it would 
injure the bath. For the collodion any 
good pyroxyline will do; it need not 
be especially powdery. The collodion 
should not be anhydrous. The ether 
should be absolute, but the alcohol may 
lie between 808 sp, gr. and 812 sp. gr., 
according to the proportion in which it 
is added. In summer, and particularly 
in a hot climate, the alcohol should be 
in excess of the ether; but in winter 
there may be 5 parts of ether to 
3 of alcohol. The more alcohol, the 
stronger it should be. When alcohol 
805 sp. gr. is used, with the thermometer 
at 90° Fahr., there may be three times 
as much alcohol as ether in the collo- 
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dion, but the film is then very subject 
to nibs. The collodion should be bro- 
mized with bromide of cadmium, because 
that IS so soluble in alcohol that a 
larger dose of it may be introduced with 
facility. There are two kinds of cad- 
mium bromide — one anhydrous, the 
other containing four equivalents of 
water. The latter is preferable, as 
being the least trouble to dissolve, but 
the water may be expelled by heating 
the crystals in a capsule. The quantity 
of bromide to an ounce of collodion is a 
matter of some importance, because the 
sensitiveness of the film, and the density 
of the negative, depend upon there being 
plenty of bromide of silver upon the 
plate. Twelve grains of hydrated cad- 
mium bromide to an ounce of collodion 
will be found a good proportion. Less 
than this is liable to give thin nega- 
tives, which require to be intensified 
with silver. Films thinly bromized 
are also less sensitive than those of the 
full density. According to Sutton a 
good test for the mechanical quality 
of collodion is to pour a little upon a 
glass plate, and examine the film a few 
minutes after, when it has become per- 
fectly dry. If it appears opalescent, or 
if it shows structure, the collodion is 
bad, and useless for any purpose. The 
best solvents to employ are pure alco- 
hol, and methylated ether which has 
been redistilled with quick lime. The 
fresher they are, the better apparently. 
The bromized collodion will keep inde- 
finitely; but when great sensitiveness 
is required it is better to use it fresh. 
The nitrate bath should not be less than 
80 grains to the ounce. It should be 
made with pure neutral nitrate of silver. 
A minim of nitric acid may then be 
added to every 5 oz. of solution, m 
order to neutralize any free oxide of 
silver which it may contain. This bath 
is costly in the first instance, but as 
there is subsequently no waste of silver 
it is economical in the long run. No 
silver is used in developing, and all that 
clings to the back and front of the plate 
on its removal from the bath goes into 
the washing waters, and is eventually 
restored to the bath without having to 



be reduced. It is immaterial how long 
the plate remains in the bath, provided 
it remains long enough, about 3 minutes 
in summer, and 5 minutes in winter. 
Too short an immersion in the bath is 
proved by the film not {)ossessing its 
maximum of sensitiveness, and the ne- 
gative being bright, deose, and hard. 
The appearance of the film is a sure 
guide to the full time of immersion in 
the bath ; but as it matters not how 
much the proper time is exceeded, no 
mistake need be made in this matter. 
This strong bath does not produce pin- 
holes. These proceed in general from 
particles of dust which stick to the film. 
The film is so thoroughly washed in 
this process that any crystals of bromo- 
nitrate which might adhere to it would 
be decomposed and removed by the 
washing water. This immunity from 
pinholes produced by double salts is one 
of the advantages of Sutton's method. 
The nitrate bath does not seem to get 
out of order so quickly in this as in the 
common wet process. It does not re- 
quire treatment with bicarbonate ot 
soda, and sunning every now and then, 
to keep it in good working condition. 
It is necessary, however, to keep it 
always up to the right strength. The 
vessel in which it is kept should be left 
open in order that the ether and alcohol 
may evaporate. There should be a series 
of at least three vertical washing baths, 
placed side by side, and filled with dis- 
tilled or clean rain water. The plate, 
on its removal from the nitrate bath, is 
to be placed in each of these for 2 or 
3 minutes, and then transferred to 
a large pan of rain water, with a lid, in 
which it may remain until required for 
use. Washing bath No. 1 soon acquires 
a quantity of silver nitrate, and this 
solution should be used instead of water 
for making fresh nitrate bath to replen- 
ish with. The gap thus made in No. 1 
must be filled up by water from No 2, 
and so on. By proceeding thus, not a 
single grain of nitrate of silver is wasted, 
but the whole of it is utilized in forming 
the sensitive film of bromide upon the 
plate. It is absolutely necessary to 
remove all the free nitrate from the 
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film, for, if any should remain, it would 
at once be darkened by the contact of 
the alkaline developer. Five minutes 
m the three baths is the least time that 
can with safety be allowed for the 
removal of the free nitrate. A plate 
which has been left for 30 hours in 
the nitrate bath may afterwards be left 
for 3 days in the pan of rain water, and 
still give a bright and beautiful nega- 
tive. Portrait photographei*s will find 
it a great advantage to be able thus to 
prepare their plates beforehand, ready 
for use at a moment's notice when a 
sitter arrives. 

The Orgnnifier must be applied after 
the removal of the plate from the rain- 
water pan. It is only necessary first to 
give it a rinse with a little clean rain or 
distilled water. Spring water should on 
no account be employed for rinsing the 
plate. For the usual organifier employ 
albumen, 1 part ; distilled water, from 
3 to 6 parts. For the highest attain- 
able degree of sensitiveness use Nelson's 
neutral gelatine, 3 grains; sub-carbo- 
nate of soda, 1 gram; distilled water, 
1 oz. The albumen and water should be 
beaten up together and then allowed to 
settle. The clear liquid should be filtered 
through a piece of cambric folded twice. 
The gelatine should be dissolved by 
heat, and the solution filtered after the 
alkali is added. Neither of the above 
organifiers keep welU They ferment and 
become putrid in a few days. It is im- 
portant to use pure neutral gelatine. 
When the plate is not to be exposed im- 
mediately after it is organified, but has 
to be kept for some hours before the ex- 
posure or development, one-half of the 
water which the organifier contains 
should be replaced by pure glycerine. 
This will keep the film moist and in good 
condition for at least a day and a night. 
By the use of glycerme in the organifier 
a landscape photographer may prepare 
his plates in the morning, expose them 
during the day, and develop them at 
night. Such plates cannot well be pre- 
pared in a tent, but they may be carried 
for a whole summer's day ready pre- 
pared, and be developed in a light and 
portable tent soon after their exposure. 



This method is less troublesome than the 
preparation of dry plates. The plates 
are much more sensitive than common 
wet ones; yet the exposure is by no 
meiins a critical matter ; certainly not 
more so than in the common wet process. 
It is always well to put a sheet of damp 
red blotting paper at the back of the 
plate, in order to prevent blurring from 
internal reflection. There are two me- 
thods of development — one a quick, the 
other a slow one. The quick method 
takes about 2 minutes, the slow method 
about 5. The plate is then washed and 
fixed, no intensification with silver being 
in general required, or, if required, beings 
done after fixing. The following is the 
slow method of development, the quick 
method only differing from it in doubling 
the strength of the solution. Make a 
solution of bromide of potassium 5 grains 
to the oz. ; and a solution of ammonia 
fortis and water, equal parts. Keep these 
in 1-oz. wide -mouthed bottles, each 
of which is provided with a dropping 
tube. Now take a glass measure, and 
put it into 2 minims of potassium bro- 
mide solution, 1 oz. of water, spring 
water will do, and 3 grains of pyrogallic 
acid. This done, proceed quickly with 
what follows, for the developer should 
be used fresh. Wash the organifier off 
the plate with some clean water, then 
add a minim of the ammonia solution to 
the developer, and pour it over the plate 
iu the usual way with one sweep, and not 
too violently upon any particular spot, 
or that will begin to develop before the 
rest. Keep the developer flowing back- 
wards and forwards upon the plate for 
about a minute, up to all the edges and 
corners, and then the image may begin to 
show of a pale red tint. Now add an- 
other drop of bromide of potassium solu- 
tion and another of ammonia. Repeat 
this from time to time until the nega- 
tive IS dense enoup^h ; but although am- 
monia intensifies it and brings out the 
details, be extremely careful not to add 
a drop too much, or the image may be 
suddenly veiled and the picture be irre~ 
parably lost. The development, whether 
slow or quick, is always gradual and 
under command, and the image does not 
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flash out as with iron in the common 
process, but by degrees, as when pyro- 
gallic acid is used. The film must now 
be washed, and fixed with weak hypo- 
sulphite of soda, and then be washed 
thoroughly again. It will then be seen 
that the image is of a yellow colour, 
and although thin, possibly, will yield a 
vigorous print. 

Tlie Varnish should be made with lac 
only, and should contain neither sandarac 
nor benzoin. Purified seed lac is the best. 
Mix alcohol, 820 sp. gr., 1 oz. ; lac, 50 
gmins. Dissolve without heat, and decant 
from the sediment. This vai*nish may be 
]>artially decolourized by mixing animal 
charcoal with it. Do not heat the plate 
much before varnishing, but heat it as 
much as desired after wai'ds. The nega- 
tive is now finished, and may be kept in 
a paper envelope. 

For tJie conversion of a Negative into a 
Positive, a full exposure should be given, 
in order that the light may act entirely 
through the film in the sky and other 
spaces which are to be eventually clear 
glass; and the development should be 
pushed to the very verge of fog. The 
film should now be washed, and instead 
of fixing it with hypo, some strong nitric 
acid should be poured over it. This will 
quickly dissolve all the blacks, leaving 
them bare glass, whilst the half-tones 
and real shadows of the view will be re- 
presented by the pale yellow bromide of 
silver in layers of different thickness, so 
as to produce a beautiful kind of positive 
transparency. In order to blacken this, 
the bromide image must be converted 
into one composed of metallic silver. 
This is effected by removing the bromine 
from the bromide of silver by means of 
redevelopment. The best plan is, after 
washing off the nitric acid very tho- 
roughly, to poui' some alkaline developer 
over the image and expose it to the light ; 
then add more ammonia to the deve- 
loper, and thus blacken the image as 
much as you can. Of course no fixing 
with hypo, is required. These positives 
are very perfect in their details, and 
although of an ugly colour, arc suitable 
for the multiplication of negatives by 
copying, or for producing an enlarged 



negative, without having recourse to a 
print. The only trouble in this opera- 
tion consists in the high lights not com- 
ing out clear glass, as they ought to do 
under treatment with the nitric acid. 
To make a good positive the sky of the 
negative should look very neai'ly as black 
on the back as on the face of the film. 
For Sutton's process there must not be 
too much light in the operating room or 
tent, and the colour of the light should 
be orange, and not yellow. The main 
difficulty in the process is to get the ne- 
gatives to intensify sufficiently without 
silver ; but, when all else is right, feeble- 
ness can only proceed from a deficiency 
of bromide of silver in the film. With 
12 grains of cadmium bromide to the 
ounce of collodion, and an 80-grain bath, 
this difficulty ought never to occur, un- 
less the plate is much under-exposed. 
For common subjects, where great sen- 
sitiveness is not required, the quantity 
of bromide may be reduced to 8 grains, 
and 2 grains of chloride of cadmium may 
be added. The negatives will then be 
very bright and dense. This is recom- 
mended for copying paintings, engrav- 
ings, and maps. Where very thin, de- 
licate negatives are required, full of 
harmony and detail, use less bromide in 
the collodion, and give a longer exposure. 
In working by candlelight, inclose the 
candle within a screen made of orange- 
coloured paper, or of Solomon's orange- 
coloured oiled muslin. 

Dr. Ryley*s Modified Collodio- 
Albumen Process. — ^The plate has to 
be sensitized as usual, and thoroughly 
well washed. Coat with the following 
solution ; — ^Albumen, 1 oz. ; water, 2 oz. ; 
ammonia, 30 minims. Beat well up to 
a froth, allow it to settle, and filter be- 
fore use. Pour sufficient of this over the 
plate to cover it ; let it flow backwards 
and forwards to soak into the film. Pour 
the solution away, and thoroughly wash 
the plate, the last rinsing being with 
distilled water. Let the plate dry. When 
perfectly dry, moisten the plate with 
distilled water, and pour over the fol- 
lowing ; — Gallic acid, 2 grains ; water, 
1 oz. Filter the solution before using. 
Pour it on and off the plate to well per- 
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meate the film, then set the plate up to 
drain, and dry without washing off the 
gallic acid solution. When surtace-dry, 
finish by the heat of a dull fire. These 
plates retain their sensitiveness well. 
The development of the plates may be 
by the plain or alkaline pyro method. 
The peculiarity of this process consists 
in the final wash of gallic acid after the 
prepared plate has dried from its albu- 
minous coating. 

England's Modified Collodio- 
Albumen Process. — ^The plate having 
been coated with bromo-iodized collo- 
dion, and sensitized as.usual in a 40-grain 
bath, should be washed till all greiisy 
lines are removed; next float over the 
film an albuminous solution foi^med of 
one white of egg to 3 oz. of water and 
2 drops of ammonia. These require to 
be well beaten together and filtered. 
When this solution has been poured over 
the film backwards and forwai*ds to well 
permeate it, the plate has to be washed 
again under a gentle stream, ending with 
a little distilled water. The plate has 
now to be resensitized by flowing off 
and on a 30-grain solution of nitrate of 
silver, slightly acidulated with acetic 
acid. Again wash well and dry. This 
latter sensitizing gives increased vigour 
and sensitiveness to the plate. The ex- 
posure should be about three times 
longer than for a wet plate. Either 
plain or alkaline pyro may be used to 
develop, and intensify with acid silver 
and pyro. 

CoLLODio - Bromide Process. — The 
peculiarity of this process mainly con- 
sists in dispensing with the nitrate bath 
and using a collodion which contains the 
sensitive salt. The greatest care is re- 
quired in preparing the collodion. It is 
composed of — Pyroxyline, 6 grains ; 
ether, J oz. ; alcohol, ^ oz. ; bromide of 
cadmium, 6 grains ; bromide of ammo- 
nium, 2 grains. Mix as much of this as 
may be required, as it will keep indefi- 
nitely. It should stand a week before being 
employed. When ready for use, pound 
nitrate of silver to the finest possible 
powder in a glass mortar, and add 11 
grains to every ounce of the above 
bromized collodion. Add gradually, and 



shake so as to get it well combined. 
Allow this sensitized collodion to rest 
for 3 hours before use. The mixing 
must be made in a non-actinic light, and 
the collodion must be kept in the dark. 
In this state the collodion will not keep 
for many days, therefore not much more 
should be sensitized than will be speedily 
required. Varnish the edges of the 
glasses a quarter of an inch with india- 
rubber and benzole varnish, and coat 
the plate with the sensitive collodion. 
Allow it to set well, and immei^e in a 
dish of water till all greasiness disap- 
pears ; next put the plate in a dish con- 
taining a solution of tanning, 15 grains 
to the ounce of water, or use the follow- 
ing solution ; — ^Tannm, 10 grains ; gallic 
acid, 3 grains ; grape sugar, 5 gmins ; al- 
cohol, 10 minims ; water, 1 oz. Prepare as 
follows ; — Dissolve the gallic acid first 
in the water, using heat ; next add the 
tannin, then the grape sugar. Filter, 
and, when cold, add the alcohol. Allow 
the plate to remain in this solution 3 
minutes. Let the plate dry evenly and 
quickly in any convenient manner, and 
it is ready for use. Expose three times 
the time required for a wet plate. Use 
the alkaline pyro developer, adopting 
all the precautions described in the use 
of the bromide of potassium. If there 
be any difficulty in obtaining the ulti- 
mate intensity, the acid pyro and silver 
may be used. The fixing may be done 
with cyanide, as it counteracts any 
splitting of the film on drying. When 
experience is gained in working the 
process, the quantity of nitrate of silver 
in the collodion may be increased to 12 
or even 13 grains, accompanied with in- 
creased sensitiveness in the plate. A very 
simple method of using up the residues 
of sensitized collodion is to add an equal 
quantity of plain bromized collodion, 
reserving the necessary addition of ni- 
trate of silver until a few hours before 
it is required for using the next time. 
This prevents deterioration and loss of 
material. 

The Autotype Process, or Carbon 
Printing. — Johnson's process is adapted 
to supply the place of albumenized 
paper and silver, gold, and hypo, solu- 
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tions; the manipulations are more 
simple than silver printing, and less 
skill is required for producing prints by 
this method than by the usual silver 
one. The most troublesome portion of 
any carbon process is the preparation of 
the tissue, that is, the sheet consisting 
of the layer of gelatine and carbon or 
pigment. This ciu'bon tissue consists of 
a layer of gelatine containing the carbon 
or other permanent pigment spread on 
paper. As sold it is not sensitive to 
light, but requires the action of a solu- 
tion of bichromate of potash to render it 
sensitive. So far the process resembles 
the silver printing one — the tissue cor- 
responding with albumenized paper, the 
bichromate sensitizing solution with the 
silver one. When the paper is dry, the 
coloured surface is placed m contact 
with the negative and exposed to light ; 
the exposure should be about one-third 
the time required for silver printing. 
The pigmented paper is prepared in long 
rolls, so that much larger sheets can be 
obtained than of albumenized paper. It 
should be cut into convenient sized 
sheets for sensitizing. A solution, 20 
grains to the ounce, of bichromate of 
potash is provided in a flat dish. The 
sheets may be placed in the solution one 
at a time until all are immersed. Each 
should be turned over to see that no air- 
bubbles form. They must remain in for 
one minute, but may stay longer without 
injury. They should then be taken out, 
and hung to dry. This sensitizing and 
drying must be done in chemical dark- 
ness, like sensitizing silvered paper; 
more caution must, however, be taken, 
as the carbon paper is so much more 
sensitive. When the paper is dry it 
must be placed in contact with the ne- 
gative to be printed. It is advisable for 
carbon printers to classify their nega- 
tives. Let those negatives that print 
the quickest be called No. 1 ; those that 
require longer printing. No. 2 ; and those 
still denser, No. 3. By the use of an 
actinometer the amount of printing 
given in a certain time can be measured. 
This simple little apparatus consists of 
a round japanned tin box, with a slot in 
the lid about } of an inch wide and 



an inch long, like a money-box. Inside 
the box is a strip of Cai*rier*s sensitized 
albumenized paper, about } an inch 
wide, coiled up in a roll. The lid of the 
box is painted a chocolate colour, like 
the tint that sensitized albumenized 
paper quickly takes when exposed to the 
light. By a simple means a poi*tion of 
this paper is pulled out of the box, and 
in doing so a portion is exposed to light 
through the slot in the lid, the rest of 
the strip being screened from light. 
The paper when exposed begins to 
darken, and presently arrives at the 
same tint as that surrounding it on the 
lid of the box. Let us suppose a nega- 
tive to have sensitized pigmented paper 
placed under it, and the actinometer to 
have a piece of the white sensitive silver 
exposed through the slot, then let the 
actinometer and the negative be both 
exposed simultaneously to the same 
light ; by the time the light has dark- 
ened the silver paper to the standard 
tint, the actinometer and the negative 
will both be said to have received one 
tint, that is, they will both have re- 
ceived that amount of action from the 
light necessary to produce on the sil- 
vered paper that particular tint. In the 
first instance each negative, or each 
class of negative, will have to be tested 
by the actinometer, how many tints 
have to be darkened before the carbon 
print is made, and the negatives may 
then be marked accordingly. When a 
negative has been once tried and marked 
the number of tints it requires, no mis- 
takes will be made afterw;.jds as to the 
exposure that will be required. The 
next operation is to attach the print to 
a temporaiy support during the deve- 
lopment, or removal of the unacted-on 
pigmented gelatine. Plain gelatine is 
not sensitive to light, but is easily so- 
luble in hot water. The bichromate ot 
potash makes it sensitive to light, and 
the change effected in the gelatine by 
light renders it insoluble in hot water, 
but the rest of the gelatine still remains 
soluble. The insoluble portion consti- 
tutes the picture, and it is necessary to 
dissolve everything but that which light 
has rendered insoluble. The print has 
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to be attached for this purpose to a 
temporary support. Almost any sub- 
stance impermeable by water will an- 
swer, but some substances are more con- 
venient than others, such as the surface 
of ground opal glass, or zinc plates that 
have a finely-ground surface. To faci- 
litate the removal of the print from this 
slightly-roughened surface, rub the sup- 
port over with a dilute solution of resin 
and wax in turpentine, using a soft rag, 
and leaving only a very thin film of the 
solution on the surface. The pigment 
print is first immersed in cold water, 
gelatine side downwards ; the print at 
first curls inwards as the paper on the 
back expands with the water, but in a 
few seconds it flattens and shows signs 
of curling outwards; at this juncture 
take it out, and previously wetting the 
glass or zinc that you are going to de- 
velop it on, lay it on gelatine side down- 
wards, and with an india-rubber scraper, 
or squeegee, press the print in close con- 
tact to the support to expel the water. 
Sweep the squeegee backwards and for- 
wards once or twice to get rid of all 
moisture that can be driven out. Allow 
the print to remain thus for a few 
minutes, and if you have other prints 
ready to go on with, you may serve them 
all the same until you have several 
ready. This pressure ensures the per- 
fect adhesion of the print to the surface 
of the support through all the subse- 
quent hot and cold water washings. 
The glass or zinc with the print thus 
firmly attached by atmospheric pressure 
may now be immersed in hot water at 
sav 100° Fahr. Let it remain for a 
few minutes. When the coloured gela- 
tine begins to show itself oozing from 
the edge of the paper, try one of the 
corners of the paper if it will lift easily ; 
if so, lift it slowly and steadily from the 
support, and it will come off, bringing 
with it a great deal of the unaltered 
gclatiue. If it does not lift off easily, 
allow it to remain until it will do so. 
On no account force it up. The time it 
takes for the paper to come freely away 
depends on the temperature of the 
water it is immersed in ; the water need 
not be hotter than the hands can bear. 



When the paper is removed the rest of 
the unaltered gelatine will speedily flow 
away, and the picture will gradually 
emerge from the dirty mass that enve- 
lops it. Allow it to remain in the 
hot water till all the soluble gelatine u 
removed ; this is known by the ceasing 
of the dirty or coloured streams that 
previously have come from the picture. 
There is no fear of the print itself being 
dissolved away, for the altered gelatine 
that forms it is insoluble. When all 
that will come away has come away, 
remove the glass from the warm water, 
and well wash in cold water; the pic- 
ture may then be set aside to dry, still 
adhering to the glass or zinc. When 
the print is in this state it can easily be 
seen if the exposure to light under the 
negative has been too little or too much. 
If it has been too little, the prmt will 
be too light, that is, there will not be 
enough pigmented gelatine left on the 
glass to properly represent the negative, 
showing that sufHcient time was not 
given for the light to render enough of 
the gelatine insoluble. The print will 
betray the deficiency of exposure by the 
absence of the half-tones. If the print 
is too dark, then the exposui*e has been 
too great, and too much of the gelatine 
has been rendered insoluble. If either 
error has been committed a mark should 
be made on the margin of the negative 
showing the greater or lesser number 
of tints that the negative should receive 
in future printings. Gelatine prints 
never look sharp when they are wet ; 
they will be sharp enough when the 
gelatine is hard and dry. After the 
print is dry, proceed to transfer it to 
the permanent paper base to which it is 
to remain. Ordinary plain paper, or 
even paper slightly gelatinized, is not 
sufficient for finally attacliing to the 
image on the glass or zinc. If such 
papers be attached to the gelatine image 
the finer parts of the high lights and 
half-tones are so attenuated that this 
kind of paper will be sure to leave them 
behind. There is, however, a paper 
provided with a coating of insoluble 
gelatine that readily attaches itself to 
the image, and brings it all off the ghisg 
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perfectly. Pour boiling water in a flat 
dish and immerse the transfer paper 
supplied by the Autotype Company; 
many sheets may be immei^ed at a time. 
One side of the paper is covered with a 
gelatinous layer that softens but is not 
soluble in even boiling water. Allow 
it to remain in the hot water until it 
thoroughly softens and becomes pulpy. 
When it has arrived at this condition, 
lay it on the image on the glass or 
zinc, and with the squeegee smooth 
it down so as to be in close contact, 
and, by stroking the paper, expel su- 
perfluous moisture. Allow the paper 
to dry. When thoroughly dry the 
paper may be stripped from the glass, 
bringing the print with it. In some 
cases it will come ofl* spontaneously, but 
usually it may be started at the cor- 
ners and will come off freely. Some- 
times it may be dry at the corners and 
damp in the middle ; wait till it is 
quite dry all over, as it will not be 
forced. Occasionally it may happen that 
even when it is quite dry it will not 
freely come away ; a little heat may 
then be applied to the glass, and the 
print will almost fly off. In such in- 
stances there has been rather too much 
resin in the waxing solution that was 
applied to the support ; remedy, add a 
little more wax. If, on the other hand, 
there be too much wax and not enough 
resin, the print will come away too 
easily before it is even quite dry. A 
little turpentine or benzole should be 
rubbed over the surface of the print, to 
remove any of the wax and resin that 
may show on the face. In every stage 
of the process many prints may be car- 
ried on simultaneously, more particu- 
larly in the development. If the prints 
are considered too dull, increased glaze 
may be given — thereby increasing the 
brilliancy — by the use of varnish, col- 
lodion, or other glazing materials. This 
may be done before the pictures are 
Anally mounted on cardboard, or after- 
wards. There is one point of great im- 
portance in carbon printing, the edges 
of the pigmented paper must never be 
exposed to light. It is not sufliolent 
that the carbon paper is smaller than 



the negative, but all around the margin 
of the negative a safe edge of a band 
of dark paper, or black varnish, must 
be put to protect from light for a } 
of an inch the edges of the pigmented 
paper. If the margin of the print has 
been protected from light it remains 
soluble, and it retains its adhesive pro- 
perty, and thus the Whole print is se- 
curely attached by the edges, and the 
water cannot get between the fllm and 
the support, but can only act on the face 
of the print. There is a method by 
which the pigmented tissue is attached 
at once, after coming from the printing 
frame, on to paper, instead of to a tem- 
porary support; when development is 
finished the picture is complete without 
any further transferring. The prints 
so produced are all reversed ; it is there- 
fore necessary in working by this me- 
thod to either take reversed negatives 
in the camera, or to strip the negatives 
off the glass so as to use them from the 
contrary side. It will be seen that the 
entire principle of this printing process 
depends upon obtaining an image in in- 
soluble gelatine, and the colour of the 
image will chiefly depend on the colour- 
ing substance, or pigment, that is held 
imprisoned in the insoluble image. 

Gum and Gallic Acid Process. — 
Any good collodion may be used, but 
commercial ones may be improved by 
the addition of 2 grains to the ounce of 
bromide of cadmium. The nitrate bath 
should be as nearly neutral as possible, 
and not of less strength than 40 grains 
an ounce. Allow the plate coated with 
collodion to remain from 10 minutes to 
a quarter of an hour in the bath, so as 
to sensitize thoroughly; wash in dis- 
tilled water in two successive dipping 
baths, then under the tap, and finish 
with distilled water; then flood the 
plate, still wet, with the following solu- 
tion ; — 1. Picked gum arable, 20 grains ; 
sugar-candy, 5 gi*ains ; distilled water, 
1 oz. 2. Gallic acid, 3 grains ; hot water, 
1 oz. Dissolve these two solutions sepa- 
rately, and mix in equal proportions, fil- 
ter at the time of using. The first portion 
of the solution should be allowed to freely 
flow off, carrying with it the water on 
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the film. A second portion should be 
allowed to soak into the film for about 
a minute, and then be poured off, and 
the plate put away to drain and dry in 
a dark place. The plates must be edged 
with india-rubber solution, or dilute 
albumen, or yamish, before develop- 
ment. The exposure in summer time 
with good light will be about twice that 
of wet plates, but in winter, or a dull 
light, the exposure will be proportion- 
ately longer. The backs of the plates 
should be painted with some yellow, 
green, or red colour, to prevent the 
light passing through, and causing blur- 
ring. This paint must be removed after 
exposure and before developing. The 
plates will keep for a considerable time 
before exposure, but in this, as in all dry 
processes, develop as soon after exposure 
as convenient. 

Photo-Crayon Portraits. — This is 
a method of producing a delicate style 
of portrait, consisting of a transparency 
on glass, the lights of the portrait being 
formed by a tinted paper backing. The 
picture is made from an ordinary por- 
trait negative, which should be soft, 
sharp, and clean. Place the negative in 
a copying camera for transparencies, or 
in the window of a darkened room, and 
proceed to make a transparency from 
the negative. An ordinary carte-de- 
visite vignette, or a cabinet-sized head, 
is most suitable. Provide a screen out- 
side the camera, and in advance of the 
negative, of a somewhat oval shape, and 
allow the light to pass through this 
aperture on to the negative so that only 
the head and shoulders are visible, the 
rest being vignetted gradually away. 
Make the image to yield a head of 
about an inch and a half in size. Any 
ordinary good bromo-iodized collodion 
will do if half a grain of chloride of 
ammonium to the ounce is added. The 
nitrate bath should be as nearly neutral 
as can be worked without fogging. The 
developer should be — Pyrogallic acid, 2 
grains; citric acid, ^ grain; glacial acetic 
acid, 30 minims ; water, 1 oz. The expo- 
sure should be abundant, so that the 
image rapidly appears when the developer 
is applied. Very little development is 



required, as the image must be a thin 
one and of a purple-bi*own colour. If 
the image is under-exposed, or too much 
developed, it will be a disagreeable 
colour, and be deficient in delicate defi- 
nition, as only a very thin transparency 
is required. During development the 
action must be carefully watched, some- 
thing like developing a glass positive, 
and directly the details are visible — 
without washing off — saturated solu- 
tion of hyposulphite must be flooded 
over the plate to fix it. When fixed 
the plate must be well washed and 
dried, and, if the operation is perfect, 
the transparency will show, when laid 
on white paper, as a portrait with a 
white vignetted margin, the whites in 
all cases being supplied by the paper 
backing. Much of the beauty of these 
pictures is due to the tinted backing 
not being in absolute contact with the 
image. These pictures can be produced 
by the magnesium light. 

DiAPHANOTYPES. — Produce a good 
photograph on plain paper, with 11 the 
delicate half-tones of the negfitive well 
preserved. Let it be deeply printed, as 
when it is rendered transparent by the 
balsam its force is considerably reduced. 
Do not attach the print to cardboard ; 
retouch the unmounted print in the 
shadows of the drapery, but do not 
interfere with the face. Place the 
print in contact with a piece of the best 
white plate glass, using the following 
solution ; — Canada balsam, 2 oz. ; tur- 
pentine, 1 oz. Pour this over the glass 
in much the same manner as collodion, 
and lay the print down on it, and with 
the finger or a soft pad commence from 
one corner carefully to press out all air- 
bubbles. When the picture is suffi- 
ciently set to paint upon, work in the 
local colours of the face, drapery, and 
accessories in oil colours, having a care- 
ful regard to the general outlines. It is 
not necessary to paint in all the sha- 
dows as carefully as an artist would do, 
as the transparent photograph supplies 
these. When the work is done the 
effect is very rich and mellow, with the 
certainty of retaining all the fidelity of 
the photograph. 
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The Ivorytypb. — Make a good print 
on plain paper ; if the portrait is that 
of a fair person let the tone of the print 
be waim, if of a dark person let it be a 
cold tone. The print has to be coloured 
on the surface as an ordinary coloured 
miniature, only colouring it stronger to 
allow for the toning down it will pre- 
sently receive. In this stage it will 
look like an ordinary photograph over- 
coloured. The next point is to commu- 
nicate to it the softness, creamy delicacy, 
and transparency of an ivory miniature. 
This is effected by attaching it to white 
plate glass by white wax and gum dam- 
mar. Melt in a jai* by gentle heat 2 oz. 
of the best white wax, and add a piece 
of gum dammar about the size of a 
hazel nut. When these are thoroughly 
mixed, place a little on the clean glass 
plate which is to receive the picture. 
Heat the plate gently, and when the 
gum and wax melts and flows over the 
plate, the coloured photograph mu&t be 
carefully laid down on the melted wax, 
the greatest care being taken to avoid air- 
bubbles and to preserve an equal layer 
of wax all through. Should air-bubbles 
show when the plate is cold, or the 
wax appear unequally thick, the plate 
can be rewarmed, and with a warm 
palette knife remove the irregularities 
by gentle pressure. 

Heliotype. — When a layer of varnish 
composed of gelatine and bichromate of 
potash is spread upon a suitable surface, 
and is then dried in the dark, it forms a 
sensitive compound upon which the light 
exercises such action as to cause it to 
resist water, the parts unacted on being 
capable of absorbing water. An ordi- 
nary photographic negative is then 
placed upon the film, those parts 
through which the light passes are 
rendered insoluble, whilst those parts 
unacted upon by the light, are capable 
of absorbing moisture, when the nega- 
tive has been removed, and the film 
slightly damped. Thus when a roller 
charged with greasy ink is passed over 
the surface, the ink adheres to those 
parts only on which the light acted, the 
water with which the other parts are 
charged preventing the adhesion of the 



ink. The proofs are then obtained by 
means of the usual printing press — a 
typographic being preferred to a litho- 
graphic press. The details of the pro- 
cess are as follows ; — ^A plate of glass, 
the surface of which is ground and not 
polished, having received a coating of 
wax, and been carefully levelled, a 
sufficient quantity of a mixture of gela- 
tine, bichromate of potash, and chrome 
alum is poured over it to form, when 
spread out and subsequently dried, a 
film of the thickness of very thin card 
or thick paper. The coating and drying 
must be done in a dark room, or one 
into which only a yellow light is admit- 
ted. The use of the chrome alum is to 
prevent the subsequent solubility of the 
film, this substance having the property 
of preventing gelatine from becoming 
again liquid after it has once set ; with- 
out it the portions of the film that had 
not been acted on by the light would be 
at the mercy of the water, which would 
cause it to become so soft and swollen as 
to seriously interefere with the success- 
ful working of the process, which de- 
pends for good results on its firmness 
and unifoimity of condition. The pro- 
portion of bichromate of potash to the 
gelatine is about 5 per cent., but this 
may be varied to any extent to suit the 
requirements of the negative, much in 
the same way as the strength of a silver 
bath for positive printing is altered for 
special purposes. After the glass plate 
has been coated, it is retained in its 
level position for a few minutes until 
the film has set sufficiently to permit its 
being lifted up on its edge, wnen it is 
stored away in the drying room, where 
the temperature is tolerably high, and 
the atmosphere dry. The drying and 
store rooms must be dark. In about 
24 houra the film has become thoroughly 
dry, when it is removed fi'om the glass 
— an operation which is effected with 
ease, the previous substratum of wax 
conducing to this end. The advantages 
derived from the removal of the film 
from the glass are very great. One of 
these is, that whereas foimerly, when 
the film remained on the thick plate of 
glass on which it was printed, it was 
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dillicult to secure perfect contact be- 
tween the negative and the sensitive 
surface, and any hollow or inequality in 
the negative caused a separation to take 
place between the two plates, loss of 
sharpness in the printed gelatinous sur- 
face being the result. But now that 
the system of removing the film from 
the glass has been adopted, its flexibility 
permits it to be pressed in intimate con- 
tact with the negative, no matter 
whether the latter he flat or not. The 
next operation is to attach the film to a 
plate of zinc. This is eflected by first 
placing the plate in a flat vessel of 
water, and then immersing the gelatine 
film, bringing both in contact without 
allowing air-bubbles to intervene. With 
one or two strokes of a squeegee is 
secured the intimate union of the sheet 
of gelatine with the metallic plate, on 
the sucker principle. After the plate 
becomes surface-dry — ^which is the case 
in a few minutes — a brush charged with 
india-rubber solution is passed round 
the margin, which has the effect of pre- 
venting the ingress of air when the 
plate is being printed from. To prevent 
the film from shifting during subse- 
quent operations, the zinc plate, previous 
to the laying down of the film, is usually 
rcoated with india-rubber varnish. The 
plate is now ready for furnishing im- 
pressions. These are obtained by treat- 
ing it m much the same way as is a 
lithographic stone; it is first of all 
sponged with water ; the surplus water 
is removed by the squeegee, which is 
followed by pressing over the surface of 
the plate a sheet of blotting paper. The 
ink rollers are then passed over it, the 
ink adhering according to the action of 
the light. It is in the printing that the 
great value of the stripping off of the film 
and transferring it to the zinc plate is 
seen. In the Albertype process, so long as 
a plate of glass was used for printing 
from, an element of extreme danger and 
uncertainty was present — danger, be- 
cause any particle of granular matter 
getting under the plate would ensure 
its being fractured under the pressure 
of the printing press. Experience has 
proved that a greater degree of pressure 



must be applied to obtain the finest 
effects of certain subjects than a glass 
plate can safely bear. The degree of 
pressure to which a zinc plate may be 
subjected, compared with that which 
glass will bear, forms a feature of value 
in the recent modifications of the hello- 
type process. When the desired num- 
ber of prints have been obtained, the 
film is detached from the zinc plate and 
placed away m a portifolio, ready for 
future use. This, also, is an improve- 
ment, for, previously, the reserving of 
some hundreds or thousands of printing 
films, each of them permanently attached 
to a large, very thick, and costly piece 
of plate glass, entailed both expense and 
inconvenience. As the printing pressure 
is direct, a considerable number of 
proofs can be obtained from one film; 
1500 uniformly good prints have been 
tnus got. Of course, as the preparation 
of the pnnting plate or film involves so 
little trouble and expense, when a large 
order has to be executed a number of 
plates are prepared, and the uniformity 
of these is ensured by exposing them all 
to the same actinometric figure. An- 
other point in the process is the adapta- 
tion of it to chromotypic printing; bjr 
printing upon a sheet of paper previoosljr 
coloui'ed in broad masses by lithographic 
or other means. The effect of a helio- 
type when printed upon such a base is 
very good. There is no other way by 
which the peculiar effect of photographs 
on albumenized paper can be so well 
obtained as by using paper with an 
enamelled face. We have stated that 
the sensitive film of gelatine was formed 
upon a plate of ground glass. For sub- 
jects requiring great delicacy, the upper 
or shining side of the film is invariably 
placed next to the negative; but if a 
granular texture in the finished print be 
desired — such a texture as would be ob- 
tained from a grained lithographic stone 
— it is only necessary to print upon the 
granular instead of the smooth side of 
the film, the degree of granularity de- 
pending upon that of the surface of the 
glass on which the film was prepared. It 
is found that the stiffness of the ink exer- 
cises a marked influence on the image. 



WO&ESHOF BECEIPtS. 



5i73 



A stiff ink adheres only to the deepest 
shadows, while, on the contrary, a thin 
ink attaches itself to the demi-tints. 
Taking advantage of this property, the 
plates are rolled over with ink or inks 
to suit the particular kind of work, or 
the effect wanted. One consequence of 
this is that, if a very soft picture be re- 
quired, a thin transparent ink will give 
the desired quality, while, if the oppo- 
site quality be desired, it is only requi- 
site to use a stiff opaque ink. Both can 
advantageously be combined in one 
picture. In printing by the heliotype 
process, the pictures do not require to 
be mounted like other photographs, for 
the margin is left clean and white. 
This renders the process specially appli- 
cable for book illustration. 

Swan's Process. — Photographs in 
Pigments. — ^The tissue is prepared by 
machinery, by which a perfect and uni- 
form coating is secured. Each piece of 
paper is made into an endless band re- 
volving round rollers, which keep it 
stretched, and repeatedly pass it over a 
surface of melted gelatine, sugar, and 
pigment, until a perfectly even coating 
of the right thickness is applied to the 
whole length. The trough of gelatine 
is kept at a proper temperature by 
means of steam. By repeated contact 
with the gelatine, a thin coating being 
applied eaoh time it passes over it, a 
more perfect surface and even thickness 
of the gelatine is secured than could be 
obtained by any plan which applied the 
full thickness at once. By the arrange- 
ment adopted, waves of irregular drain- 
ing are entirely avoided. These lengths 
of gelatine are then cut up to specific 
sizes, and will keep ready for sensitizing 
when required. The paper employed 
must possess a fine surface, and be free 
from inequalities and imperfections, so 
that it may receive an even layer of the 
gelatine, as any imperfection in this 
layer may result in a blemish in the 
picture. It is desirable that the paper 
shall be suflSciently permeable by the 
water to facilitate its removal from the 
gelatine prior to development. The 
tissue is prepared in three varieties of 
coloiu*; and in each there are three 



gradations of intensity te^ suit negatives 
of various kinds. The colours are indian 
ink, sepia, and photographic purple. 
The indian ink tissue is a pure black, 
nearly neutral in tone, inclining to 
warmth. The sepia tissue is of a warm 
sepia tint. The photographic purple 
tissue is of a tint resembling that com- 
mon in gold-toned silver prints, of a 
purple-brown, in its extreme depths a 
purple-black. In this pigment printing, 
although the best picture will result 
from the best negative, it is possible 
with a very intense hard negative, 
possessing abrupt contrasts, to produce 
extremely soft and hai*monious prints; 
whilst brilliant prints may also be 
obtained from a feeble negative possess- 
ing very little contrast or intensity. It 
will be seen, then, that by foi*ming the 
picture in a thin film of insoluble matter 
of intense colour, vigorous contrasts and 
perfect gradations from light to dark 
may be secured with a thin negative; 
and that by using a thicker film of in- 
soluble matter, less intense in colour, 
the excessive contrasts of a hard nega- 
tive may be softened, thus materially 
ameliorating the faults of bad negatives 
ip either direction. The kind of nega- 
tive which suits best for Swan's process 
is a negative of average density, with 
full detail in the shades, such as is got 
by ample exposure and development. 
There should be some, although little, 
absolutely bare glass; but whatever 
deposit of silver there is on the deepest 
shades should be a pure photographic 
deposit, and not "fog." The tissue is 
prepared in each tint to suit negatives 
of three qualities, numbered 1, 2, and 3. 
No. 1 possesses the smallest proportion of 
colour, and is suited to the production 
of hai*monious prints from negatives in 
which, from the nature of the subject, 
from under-exposure or over-intensify- 
ing, the contrasts are abrupt. No. 2 is 
suited to good negatives of normal 
character, in which the densest parts 
are not absolutely opaque. No. 3 
possesses a large proportion of colour, 
and is suited to thin, soft negatives, a 
little lacking in force and intensity. 
By a classification of the negatives, aud 
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the use of a suitable quality of tissue 
for each, it will be found possible to 
secure more complete control over the 
character of the prints, and a more per- 
fect uniformity of result than is posbible 
in ordinary silver printing. The tissue 
should be kept in a cool, dry place, 
packed flat, and kept under a weight, 
if exposed to the atmosphere, it will in 
hot weather curl up and become un- 
manageably horny; whilst in damp 
weather it would absorb moisture. 

Sensitizing the Tissue, and other sub- 
sequent operations, will be conducted 
m the dark room. A nearly saturated 
solution of bichromate of potash is em- 
ployed. As the strength of a saturated 
solution varies with temperature, make 
a solution of definite strength, by dis- 
solving such a quantity of bichromate of 
potash as will not during cold weather 
crystallize. Such a solution is foi*med by 
dissolving 1 lb. of bichromate of potash 
in 12 lbs. of water. The tissue is im- 
mersed by drawing it face upwards, 
under the solution, contained in a dish 
2 or 3 inches deep, care being ta«en to 
avoid the foraiation of air -bubbles. 
After immersion, the sheet is turned, and 
with a flat camel-hair pencil remove 
the bubbles that form on the back ; it is 
then again turned, and drawn repeatedly 
through the solution. Then attach 
American clips along one of the edges, 
and slowly withdraw, so that the solu- 
tion drains off without being repelled 
from the face of the tissue, and running 
off in streams. If the sheet is large, a 
thin lath of wood may be laid along the 
edge of the tissue that is first withdrawn 
from the trough, the tissue and lath 
being clipped together with American 
clips. The time of immersion may 
vary from 1 to 3 minutes, according to 
the temperature and the facility with 
which the tissue absorbs the solution. 
As a rule, as soon as it is quite limp it 
should be removed. The longer the 
immersion, within certain limits, the 
more sensitive will be the tissue ; but if 
too much prolonged, there is a danger of 
the paper becoming rotten, the gelatine 
also loses toughness, and the large 
quantity of water absorbed renders it 



liable to tear with its own weight. 
Long immersion in a saturated solution 
is also apt to produce a crystallized 
surface in drying, which renders the 
tissue quite useless. The tissue should 
be placed to dry in a dark room, through 
which a current of dry air is constantly 
passing. In the first stage of drying, 
the temperature of the air must not be 
above 70° Fahr., otherwise the gelatine 
would melt. During damp weather, the 
air of the drying room may be raised 
10° after the tissue has become half 
dry. If the drying is slow, the deye- 
lopment of the image afterwards will 
be extremely slow or altogether impos- 
sible. After complete drying, the sen- 
sitive tissue may be kept fbr several 
days. By keeping it too long, a dis- 
colouration of the print results, and the 
print develops tai*dily, and the lights 
are not clear. As a rule, by sensitizing 
in the evening/a supply of paper may 
be prepared for printing next day ; 12 
horn's* suspension in a dry atmosphere 
being sufficient for the necessary drying. 
Should the tissue by accident be ren- 
dered too dry and homy, it is desirable 
to hang it for a few minutes in a damp 
place, when it will quickly become just 
sufficiently pliant to permit easy mani- 
pulation. 

Exposure under the Negative. — ^As the 
prepared side of the tissue is placed in 
contact with the negative, if it retained 
the slightest adhesiveness of surface, it 
would be dangerous to bring them to- 
gether. Care must be taken not to use 
damp tissue. Before placing the tissue 
in contact with the negative, apply to its 
surface, with a flat camel-hair brush, 
some powdered French chalk. This ma- 
terial prevents the risk of the gelatine 
film adhering to the negative, and serves 
other useful purposes. On applying it 
to the gelatine surface, it indicates if 
any spot is not perfectly dry by adhering 
there in a patch instead of spreading in 
a scarcely perceptible coating; it also 
prevents an excessive absorption of light 
at those points of the tissue which are 
m such perfect contact with the negative 
as to destroy the reflection from its second 
surface. Although the gloss of the tissue 
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is slightly deadened by the trace of pow- 
der attached, it does not in any degree 
interfere with the progress of printing, 
or cause any imperfection in the print. 
The negative is also rubbed over in the 
same way ; and all risk of the tissue 
stickmg to the negative is removed. For 
the exposure it is not necessary to use 
pressure frames with hinged backs, as 
the print is not examined in progress, the 
sole guide as to time being the actino- 
meter. The back pressure should be 
comparatively light, and the backing 
should be smooth and level. Fine cloth 
forms an excellent backing. Where the 
padding of the back is coai'se, a piece of 
smooth cardboard may be placed at the 
back of the tissue. If the tissue is quite 
dry, there can be no objection to sun 
printing ; but if the slightest moisture 
is left in the gelatinous film, prolonged 
exposure to a hot sun with a dense ne- 
gative would soften the film, and cause 
it to adhere. As this tissue is much more 
sensitive than albumenized paper, print- 
ing in diffused light will generally be 
more convenient, as well as safer. As a 
rule, the exposure is from one-third to 
one-half of that required for albumen- 
ized paper. In direct sunlight, it may 
vaiy from 1 to 10 minutes ; in difiiised 
light from 10 minutes to an hour, or even 
more. In using the actinometer, it must 
be exposed to the same light as the prints, 
the progress of which it is to indicate. 

Mounting and Preparing for Devel(^ 
ment of the Image, — As the washing away 
of the superfluous compound must be 
effected at the side opposite to that which 
was in contact with the negative, before 
commencing development, the tissue 
must be mounted on another piece of 
paper with a material which is not af- 
fected by water, in order that the paper 
upon which the compound has rested up 
to the present time may be removed, so 
as to expose the hitherto protected sur- 
face to the water. As the paper upon 
which the tissue has to be supported, 
during future operations, is placed in 
contact with the surface which will be 
the surface of the finished print, it should 
be smooth and free from blemish ; and it 
iiboald be sufficiently tough to bear the 



treatment necessary in hot water. Fine 
Saxe paper answers well. A solution of 
india-i*ubber is used for mounting the 
tissue. Pure india-rubber should be cut 
up into fine shreds, and dissolved in pure 
benzole at the rate of about 10 grains to 
1 oz. of the solvent. When properly 
prepared, it foi*ms a thin varnish, but it 
leaves a palpable film of india-rubber on 
the paper to which it is applied. When 
desirable to hasten the complete solution 
covering the shreds of india-rubber with 
a little chloroform will quickly reduce 
them to a pasty mass, readily dissolved 
by the addition of benzole. The india- 
rubber solution is poured into a flat dish, 
and the paper drawn over it, so as to 
secure an even coating on the whole sur- 
face. The paper is then hung up by 
American clips to dry. The tissue, re- 
moved from the negative, having been 
wiped to remove the French chalk, is 
floated over the surface of the india- 
rubber solution in the same manner, care 
being taken not to allow it to sink below 
the surface ; it is then hung up to dry 
for about an hour. When the india- 
rubber on both the paper and the tissue is 
dry, the extreme edge of the tissue is cut 
off, and the two coated surfaces are care- 
fully brought into contact, and in order 
to secure perfect contact and cohesion, 
they must be submitted to heavy rolling 
pressure. The coated surfaces should be 
preserved from dust and from contact 
with anything which could impair the 
cohesion of the india-rubber surfaces. In 
bringing the tissue into contact with the 
india-rubber coated paper, the tissue 
should be bent back, so that contact is 
firet made with the middle of the print ; 
the ends of the tissue being then allowed 
to fall after first contact. After being 
placed, the back of the tissue may be 
lightly rubbed with the hand or a pad, 
the rubbing being from the centre out- 
wards. Several prints may be attached 
to one piece of paper. In rolling, the 
india-rubber coated paper is laid on the 
steel plate, and a blanket of thick felt is 
laid over the tissue, which is uppermost, 
whilst it passes through the press. Al- 
though the prepared surface of the sen- 
•itive tissue must be always carefully 
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shielded froii light, when once that has 
been coTsred up by mounting, it may be 
submitted to a dull, diffused light with 
impunity, care being taken that the back 
of the original tissue is uppermost. This 
permits the rolling of the mounted tissue 
to be effected in a moderately light room. 
The back of each print should be ex- 
amined, and any india-rubber solution 
removed by rubbing with a piece of 
india-rubber. The print is now ready for 
development. To effect this a plentiful 
6up))ly of warm water is necessary. Three 
large wooden troughs should be used, 
provided with hot and cold water taps 
and waste-pipe. Into these troughs pass 
the prints in succession. But the same 
result could be obtained on a more 
limited scale in photographic dishes, 
and by having at hand a large vessel of 
hot water, as well as the oi*dinary cold 
water supply. The prints must be fii*st 
immersed in cold water, all air-bubbles 
being carefully removed. Here they are 
lell for half an hour or more, as may be 
convenient, to pei*mit the water to pene- 
trate and soften the gelatine ; after this, 
place them one by one in water of from 
80° to 100° Fahr. This immediately 
loosens the backing paper upon which the 
tissue compound was originally coated, 
which must be stripped off. It is sepa- 
rated from the tissue at one edge, and 
lifted gently away. If it should still 
adhere, a little longer soaking in the 
warm water will be necessary to effect 
the removal of the paper ; but this is 
always a bad sign. The back surface of 
the tissue, opposite to that which was 
exposed, is now uncovered ; and the next 
operation is to remove all gelatine, pig- 
ment, and chromic salt which have not 
been rendered insoluble. As the sensi- 
tive surface is now exposed, strong white 
light should be avoided until the bichro- 
mate has been washed out of the film. 
A large portion has been removed whilst 
the print was soaking ; and now thiit the 
gelatinous compound is exposed, the salt 
is rapidly diffused in the water. The 
process of clearing may be accelerated by 
allowing a gentle stream of warm water 
to fall on the surface of the print, but if 
the print is left face down in the warm 



water, in from fiye minutes to a quartet 
of an hour it will have i>arted with nearly 
all the superfluoos gelatine and colour, 
presenting the image in its proper gra- 
dations, and only requiring a little fur- 
ther washing to complete the operation. 
If, from over-exposure, the picture ap- 
peal's too dark, or the image appears 
slowly, the temperature may be raised, 
when necessary, to 150° Fahr. ; but high 
tem()erature must not be used until all 
the development has been effected that 
can be effected by water of a lower tem- 
perature. The development is best com- 
menced at as low a temparature as pos- 
sible ; and, as soon as the image is fully 
made out, the print should be removed 
to cold water, in which the residue of 
bichromate will be washed away without 
injury to the delicate half-tones, which 
would, with an under-exposed print, dis- 
appear in hot water. After 2 or 3 hours' 
immersion in cold water, the prints are 
one by one re-immersed in water at 80° or 
90°. Those which show signs of under- 
exposure are very carefully rinsed in 
merely tepid water, say 80°, to clear 
away the soluble gelatine and adherent 
colour ; after which they are suspended 
to dry. The more fully-exposed prints 
remain in the warm water until they 
become light enough. Any that are 
over-exposed are put into hot water, and 
are allowed to remain until the depth is 
sufficiently reduced. By using merely 
tepid water at the commencement of the 
operation, any under-exposed prints ai*e 
discovered and saved. Then, by the use 
of hot water to the more fully-exposed 
prints, these are speedily lightened to the 
required degree, and very few prints are 
lost from under or over exposure. When 
sufficient gelatine and colouring matter 
have been removed, and the prints are 
fully developed, they are hung up to dry. 
It is most important to preserve uni- 
formity of action. It is desirable to keep 
the face downwards until the develop-' 
ment is completed, and to remove air- 
bubbles whenever they form. It should 
be remembered, in observing the depth 
of the picture, that it is seen on a ground 
covered by the coating of india-rubber, 
which gives the paper a brown tint, 
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and th«at when transferred to pure white 
paper, it will possess much greater bril- 
liancy. The picture up to the present 
time presents an image in which right 
and left are reversed. It is now neces- 
sary to transfer it from the paper which 
has supported it temporarily for mani- 
pulation, to its final resting place, m 
which operation right and left will re- 
sume their proper relations. The image 
may be transferred to a sheet of card- 
board, so as to require no further mount- 
ing, or to paper ; in the latter case, it is 
simply in the position of an ordinary 
print, and will require subsequent 
mounting. 

Transferring to Cardboard. — ^The face 
of the dried print is very evenly coated, 
by floating, or by means of a flat camel- 
hair brush, with the following prepara- 
tion ; — Gelatine, 2 oz. ; glycerine, ^ oz. ; 
water, 1 pint. The gelatine should be 
melted and carefully cleared of air by 
long heating, and skimming the froth; 
after which the glycerine is added. It 
will always require melting by heat, and 
straining through wet flannel or muslin 
before use ; it is then applied evenly to 
the surface, by floating, and hung up to 
dry. When dry the print is trimmed 
to the required shape. A piece of stout 
cardboard of the required size, pure in 
colour and fine in surface, is passed 
through clean water, and drained. Upon 
the moistened surfiice the print is laid, 
fjice downwards, exactly in the position 
it is to occupy, and the card is taken to 
the rolling press and placed on the po- 
lished steel plate, print side downwards, 
the side on which the print is placed 
being in contact ^ith the plate, and a felt 
blanket on the back of the card ; it is 
submitted to a heavy rolling pressure, 
and put aside to dry. The cardboard 
must be perfectly moistened all over, as, 
if any point is omitted, the adhesion of 
the print in that place would not be se- 
cured. As each part is submitted to the 
rolling pressure, a wave, infinitely small 
however, is driven before the pressure, 
effectually displacing air, and securing 
perfect contact. There should be no de- 
lay in applying the pressure after the 
print has been placed ip contact \fith th^ 



moistened surface, as the image, by ab- 
sorbing moisture, might, under the heavy 
pressure, lose something in shai*pness. 
As each print is passed through the roll- 
ing press, it is placed upon the last, and 
when the pile is completed, a weight is 
placed upon the whole heap, the prints 
then dry without warping ; and at the 
expiration of about 24 hours they are 
ready for the final operation. This is, 
removing the paper which has supported 
the image during the operations of de- 
veloping and washing. The picture must 
be quite dry before the operation is at- 
tempted. A piece of clean cotton wool 
is saturated with pure benzole, and the 
india-rubber coated paper which covers 
the print is rubbed pretty hard with it. 
An edge of the paper is then gently 
raised with the point of a blunt knife, 
care being taken to commence at a black 
part of the picture where the film of the 
image is thickest. The raised edge is 
then taken hold of, and pulled so as to 
tear it gently and steadily off the print. 
Instead of removing the paper with an 
upwai*d or lifting motion, it is better to 
turn it backwards, as there is less danger 
to the surface of the print at any point 
in which the adhesion in mounting is 
imperfect. As a general rule, especially 
when the benzole is used sparingly, the 
paper brings away with it all the india- 
i*ubber coating ; but any traces remaining 
may be rubbed away with india-rubber. 
Under ordinary circumstances, the pic- 
ture is now finished. If required for 
colouring, the print may be coated with 
plain collodion, or a suitable sizing prepa- 
ration. The manipulations in transferring 
to paper are very similar to those just 
described, but are a little more easy. It 
is not necessary to trim the print to 
its proper size or shape, as this will be 
done in the final mounting. The mount- 
ing papers are carefully immei-sed in 
water, air-bubbles being brushed away, 
and then laid one upon another while in 
the water ; they are then drawn out in 
a pack, and suspended to drain for some 
houi*s, or pressed to remove the superflu- 
ous water ; a perfectly even film of mois- 
ture is thus secured. Place the print, face 
upwards, 01) the steel plate of the press, 
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and over tho print is laid the moistened 
}>aj)er, and on that a felt blanket. The 
press is then pulled. The print is next 
immersed for an hour m a bath, contain- 
ing 5 ])cr cent, of alum, and is afterwards 
well wiuhed in water and dried, after 
which it is uncovered as when mounted 
on cardboard. By transferring to paper 
it will be observed that facility is af- 
forded for perfoiTning the last-mentioned 
operation, by which an additional source 
of stability is secured. A solution of com- 
mon alum has, to a certain extent, the 
power of waterproofing the prints, and 
generally fixture with alum is quits 
suHicicut. Where, however, more tho- 
rough waterproofing is required, the 
prints, after transfer, should be treated 
with a 1 per cent, solution of chrome 
alum. Prints intended for colouring in 
water colour should be chrome-fixed. 

Sensitive Collodio-Qehtine Tissue. — 
To prepare the sensitive collodio-gela- 
tiue tissue, take a sheet of plate glass, 
free from blemishes or scratches, and 
clean it perfectly, finally rubbing the 
surface with a saturated solution of 
beeswax in ether. This is wiped off 
with a clean cloth, leaving a scarcely 
perceptible coating of the wax. This 
coatiugr tends to facilitate the future 
removal of the tissue from the glass. 
Now coat the glass with ])lain collo<l' >n, 
giving a thick, tough, transparent iilm. 
The pyroxyline should be of the kind 
which yields a film free from opacity. 
About ten grains in an ounce of solvent, 
consisting of equal parts of ether and 
alcohol, will answer the purpose. This 
film must be dry before applying the 
tissue compound. Make a solution of 
pure gelatine 2 oz., white sugar J oz., 
water 8 oz. The kind of pigment to be 
emjJloyed, and the proportion in which 
it is to be added, will depend un circum- 
stiinces, but it is especially important m 
the preparation of this tissue, that the 
j)igment employed should be so finely 
divided that no subsidence will take 
place during the period the tissue com- 
pound remains in the fluid state upon 
the glass. The preparation in this state 
may be kept ready for use. It should 
be kept in a well-coi'ked, wide-mouthed 



bottle; in hot weather it is apt 'to 
decompose if kept long. It maj be 
poured into a flat dish to ihe depth of 
about half an inch, and when nearlj dry 
cut into shreds, and thoroughly dried; 
in which state it may be kept without 
risk of injory. When required for use 
it must be soaked again in eight parts 
of water. The proportion of gelatine 
and of sugar will be influenced by the 
quality of the gelatine, the temperature, 
and other conditions, in which experi- 
ence must be the guide. In very dry 
weather the proportion of sugar may be 
increased. To prepare the tissue com- 
pound for use, heat must be applied 
until it is quite fluid, when one part of 
a saturated solution of bichromate of 
ammonia must be added to every ten 
parts of the gelatinous compound, after 
wnich the whole should be strained 
through flannel. It is desirable, aftei 
the chromic salt has been added to the 
gelatine, to avoid applying a greater 
heat than is necessary to preserve fluid- 
ity, as excess of heat tends to produce 
insolubility. About 100° Fahr. will 
genemlly answer the purpose. It must 
be remembered that frequent applica- 
tion of heat to gelatine destroys its 
setting powers, and renders the prepara- 
tion useless. If the tissue is too thin 
the finished picture will not possess its 
proper depth of shade in its darkest 
parts, unless it has had an unusually 
lai-ge proportion of colouring matter. If 
too thick, drying is retarded, and it is 
intractable in manipulation ; it will also 
require a longer time in development. 
As a general rule, about 2 oz. will be 
required for each superficial foot. Im- 
mediately previous to the preparation of 
a sheet of tissue, the piece of patent 
plate glass should be placed in a per- 
fectly horizontal position, a spirit-level 
being used in the adjustment. The 
tissue compound, warmed to lOO*', 
should be strained through a piece of 
moist flannel or muslin, and when ready 
the plate should be warmed until it h* 
of the same temperature as the com- 
pound. The proper amount is then 
poured on the collodionized plate, and 
caused to flow over its surface, a glass 
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rod being used to spread the solution. 
The coated plate is then left on the 
stand until it is quite set. When once 
thoroughly set, the plates may be placed 
away in an upright position to dry. The 
more quickly the drying is eiSected, 
proyided heat is not applied, the better. 
The temperature should not exceed 60° 
or 70° Fahr., as a higher temperature 
may cause the gelatine to run and foi*m 
uneven waves. In a dry, well-ventilated 
dark room, kept at a temperature of 
about 60° Fahr., drying will generally 
take place within twelve hours, and 
without any danger to the solubility of 
the tissue. It is desirable in damp 
weather to use a di*ying box, containing 
chloride of calcium, or other substance 
having great affinity for water. When 
the tissue is dry it is ready for printing, 
it is removed from the glass and placed 
in the pressure frame, with the collodion 
surface in contact with the negative. 
The proper exposui*e is ascertained by 
the actinometer. Before development, 
the tissue is coated with india-rubber 
solution in the same manner as the paper 
tissue, and is mounted on paper coated 
with india-rubber. It is then developed, 
washed, dried, and transferred as already 
described ; the film of collodion in this 
instance forming the surface of the 
finished print. Instead of coating the 
glass plate with collodion, it may be 
rubbed with ox-gall, or with the solu- 
tion of wax before mentioned, and coated 
with the sensitive tissue compound. 
When this is dry it may be coated with 
collodion, removed from the glass, and 
treated in the manner already described. 
Or it may, instead of being coated with 
collodion, have a sheet of wet paper 
applied to it, and pressed in contact so 
as to adhere. It is then suffered to dry, 
and treated as the paper tissue in all 
respects, its only difference consisting in 
the fine surface communicated by the 
plate glass, which becomes finally the 
surface of the transferred picture, and 
possesses more delicacy of effect than that 
produced by the ordinary paper tissue. 

The Pigment employed, — Where effects 
resembling artists' drawings are required, 
which, in reproductions will often be 



valuable, it is quite possible to produce 
them. The effect of a di*awmg m lead 
pencil may be imitated by using graphite 
as the pigment ; red chalk may be imi- 
tated by Venetian red ; for sepia and 
bisti*e effects these pigments themselves 
may be used. For most purposes, how- 
ever, a fine black, either neutral, or 
inclining to brown or purple, will be 
preferred. Fine lamp-black, or good 
Indian ink, in such case will generally 
form the basis of the colouring matter. 
If the colour required is a pure neutral 
black, the addition of a blue pigment is 
necessary, to neutralize the brown tint 
of Indian ink ; and, where necessary, 
coldness is corrected by the addition of 
some warm colour. The selection of 
this colour will be governed by the tint 
desired, and by the permanency. Many 
of the most beautiful tints are most 
fugitive. Carmine, for instance, is un- 
stable. Crimson lake is a valuable 
colour, but it is not strictly permanent. 
Indian red is a very powerful and very 
permanent colour. Venetian red is also 
permanent. Ultra-marine blue is satis- 
factory as regards pei*manence. In judg- 
ing coloui*s it must be remembered that 
the actual effect of colour employed is 
chiefly seen in middle tint. It is diffi- 
cult to distinguish much difference be- 
tween a blue-black, a brown-black, or a 
purple-black, in the extreme darks of a 
picture; but the tone is easily distin- 
guished in middle tint, and, as a rule, 
warm half-tones are the most pleasing. 
By the addition of a large proportion 
of colour to the gelatine, a vigorous 
print may be obtained from a feeble 
negative, and by the use of a small pro- 
portion of colour a hard and intense 
negative may be made to yield soft 
prints. As a normal proportion for good 
negatives 2 per cent, of carbon is suffi- 
cient. The proportion of pigment re- 
quired varies with different pigments, 
and depends upon the power of the 
colour employed. 

Colouring Car^xm Prints. — Carbon 
photographs admit of colouring in oil, 
water, or powder colours, without risk 
of damage ; the manipulation is easier 
than that upon albumenized silver prints. 
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Powder coloun adhere very readily to 
the surface of these prints. By breath- 
ing on the picture a still more adherent 
surface is obtained. 

Water Colours. — ^The water colours 
take kindly without any preparation, 
washing well, and permitting tint to be 
worked over tint without dilKculty, and 
the surfiice may be made more pleasant 
for working on by the application of a 
coating of sizing preparation. The plain 
carbon print so treated acquires an even, 
clear surface, losing all gloss without 
any loss of depth or transparency. 

Oil Colours. — The best mode of pre- 
paring a carbon j)riut for the reception 
of oil colours is by sizing it with isin- 
glass. A solution of about 2 per cent, 
of isinghiss in equal parts of hot water 
and spirits of wine, cjirefully applied, 
not too hot, to the surface of the carbon 
print, with a Hat camel-hair brush, 
yields a surface upon which oil colours 
work admirably. 

lie-touching Carbon Prints. — In the 
ordinary process of re-touching carbon 
prints, to remove small imi)erfections, 
it IS only necessary to use the proper 
colour in the usual wjiy ; if a little 
gelatine, with a trace of a chromic salt, 
is employed with the colour, it will, 
when dry, become insoluble like the rest 
of the picture. If the re-touching is 
effected with the same materials before 
transferring the print, it will, when the 
picture is finished, be under the image, 
and no inequality of surface, usually 
apparent after touching, will be seen. 

Failures, Faults, and Remedies. — Spon- 
taneous Insolubility of the Tissue. — ^This 
arises chiefly from slow drying, or long 
keeping in a damp place. The addition 
of substances to give elasticity, such as 
glycerine, which retard the drying of 
the gelatine film, also tend to produce 
spontaneous insolubility. Heat in con- 
junction with the moisture increases the 
tendency. The use of too much bichro- 
mate of potash, or too prolonged immer- 
sion in the solution of bichromate, will 
produce spontaneous insolubility. Im- 
mersion m very hot water, prior to 
development, is at times conducive to 
insolubility, also drying the tissue in an 



impure atmosphere, and especiallj one 
vitiated by the burning of gas. 

Tardy Solution of the Superfluous 
Gelatine Development, — The same causes 
which produce spontaneous insolubility 
when present in less degree, cause tardy 
solution of the unalte^ gelatine, and 
slow development. The more rapidly the 
tissue has dried, and the more homy it 
appears, the more readily, as a general 
rule, the superfluous gelatine and pig- 
ment are removed by warm water, and 
complete development is effected. When 
the development is slow, hotter water 
may be employed; but care should be 
taken that the free soluble bichromate 
has first been removed by tepid water. 

Bichromate of Potash Crystallizing on 
the Tissue in Drying, — If the tissue is 
allowed to remain too long in a saturated 
solution of bichromate of potash, the 
salt will crystallize on the surface dur- 
ing drying, and the tissue will be useless. 
The remedy of course is the employment 
of a weaker solution, or a shorter im- 
mei*sion in the full-strength solution. 

Uneven Development, — If the print is 
allowed to float to the surface of the wai*m 
water, allowing portions to become dry ; 
or if some portions of the paper foi*ming 
the original basis of the gelatine are al- 
lowed to become detached long in advance 
of the remainder, so that the warm water 
acts directly on the soluble matter in 
patches, the result will be uneven develop- 
ment, the portions last uncovered reniain- 
ing darker than the rest of the print ; 
and it will be difficult to equalize the tint, 
even by long-continued development. 

Blisters during Development. — If, in 
mounting the tissue with the indin- 
rubber solution, perfect contact in all 
parts is not secured, blisters will arise 
in the course of development, which will 
show as marks or defects in the finished 
print. Passing the combined sheets of 
tissue and india-rubber coated paper 
through a powerful rolling press pre- 
vents this. 

Over - Exposure, — An over-exposed 
print will develop tardily, and continue, 
under ordinary treatment, too dark. 
After all the soluble chromic salts are 
removed, the temperature of the water 
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may be raised, and by long soaking in 
not water the depth may be reduced con- 
siderably. Immersion for a short time 
in a very weak solution of chloride of 
lime, or of hypochlorite of soda, or in 
chlorine water, or peroxide of hydro- 
gen, rapidly reduces a print, by decom- 
posing a portion of the insoluble chromo- 
gelatine compound, and restoring it to its 
original condition of solubility. Pro- 
tracted immersion in hot water is the 
best remedy. 

Under-Exposure, — An under-exposed 
print develops rapidly, the lighter half- 
tones quickly disappearing. When this 
is seen, quickly remove the print to cold 
water, and by skilful manipulation and 
attention, and the after-use of almost 
cold water, say under 80°, a brilliant 
print may be secured. 

Weak and Flat Pnnf«.— When a 
feeble print is obtained from a good 
negative, it may arise from the use of a 
tissue containing too small a proportion 
of colour, or from the tissue being old 
and partially decomposed by slow dry- 
ing. If the negative is weak, the use of 
a tissue containing a large proportion of 
colour will yield a vigorous image. In- 
creased vigour may be obtained from an 
ordinary sample of tissue, by sensitizing 
it on the paper side of the tissue only, 
inste<id of immei*sing the whole. Print- 
ing in direct sunshine aids in obtaining 
a vigorous print. 

Hardness and Excessive Contrast, — 
This may arise from an unsuitable nega- 
tive, or from the injudicious use of too 
hot water on a lightly exposed print, or 
from the use of tissue containing an ex- 
cessive proportion of colour, especially 
in conjunction with under-exposure. 
Sensitizing the tissue on the prepared 
side will tend to produce softness, even 
with a dense negative. 

An Uneven Texture in t?ie Finished 
Print arises from unequal and insuffi- 
cient pressure in transferring. This un- 
equal pressure may arise from the coat- 
ing of india-rubber being uneven, or, 
more probably, from the coating of 
clear gelatine being applied in uneven 
streaks, or from uneven texture of 
blanket, or uneven pressure. 



Portions ef the Image tearing off in 
Transferring arises from the face of the^ 
print being imperfectly v coated with 
gelatine, or from the paper or board to 
which the print is transferred having 
an imperfectly moistened surface, or 
from not being dry when the paper is 
removed, or soiled by fingering or dust. 

A Qreen Tint pervading the Blacks 
is caused by imperfect washing of the 
print, by which traces of soluble chromic 
salt are left in the image. 

Unequal Sensitiveness. — This arises 
from the tissue having imbibed the 
bichromate solution unequally. If, in 
immemng the tissue, one portion re- 
mains dry while the rest is wet, that 
portion will be least sensitive, and will 
form a light patch in the picture. If 
the tissue is raised out of the bichro- 
mate in such a manner that streams of 
the solution run down the sheet, there 
will be in the print patches or streaks 
of a darker colour. 

The Gelatinous Coating vnll Bun in 
Sensitizing, if the bichromate solution is 
too warm, and the tissue kept too long 
immersed. During summer it is neces- 
sary to keep the bichromate solution as 
cool as possible, and to sensitize in the 
coolest place that can be procured. 

Dark Spots, — If a piece of tissue is 
printed under too heavy a pressure, 
dark spots or patches appear in the 
half-tones. This is most apt to occur 
if the tissue is limp, and the pressure 
of the back of the printing frame not 
only strong, but uneven from coarse 
padding. 

A Sparkling Appearance in the Print 
after final Transfer. — This arises from 
the transfer process being imperfectly 
performed, the paper being either too 
wet, or too slight pressure used, or the 
blanket not sufficiently yielding to dif- 
fuse the pressure equally over all the 
surface of the print. 

Dry Collodion Process. — ^The wet 
collodion process is found very incon- 
venient for photographs of scenery, and 
buildings, when the operator is away 
from his base of operations. He musfc 
either carry a tent, to use as a dark 
room, an awkward addition to his lug- 
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gage, or he must treat his collodionized 
plates so as to preserve their sensibility 
for a longer or shorter period. There 
are many well-known processes in use, 
by wliich tlie plates are prewired and 
sensitized before starting on a journey, 
ex})oscd at the desired situation, and 
developed on return home. In all the 
processes the plates are coated with 
iodiztil collodion, washed, and sensitized 
in the nitrate of silver bath, in the 
same manner as in the wet collodion 
process, but the means taken to pre- 
serve the sensitiveness of the plates 
vary greatly. If an ordinary negative 
plate, when removed from the nitrate 
of silver bath, be allowed to dry, it 
loses nearly all sensibility, and cannot 
be developed, as the nitrate of silver 
crystallizes on the glass. The dried 
collodion film, when wetted, does not 
return to its former soft porous con- 
dition, but is apt to peel off*. It has 
been found that dilute spirits of wine 
poured over the dried plate prior to 
developing, will to a certain extent 
restore the collodion to its proper con- 
dition. When the alcohol has well 
soaked in, wiish the plate, and develop 
as with wet collodion plates. This 
simply washed and dried plate is the 
eiisiest form of dry collodion process, 
but is unreliable. By the addition of 
half per cent, of resin to the collodion, 
or a few drops of amber varnish, the 
cliances of failure are lessened, as the 
film is more likely to adhere to the 
glass. Treat the plates as with ordi- 
nary collodion ; when taken out of the 
nitrate of silver bath, wash and place 
to dry in the dark. Varnish the edges 
of the film, and when about to use the 
plate dip it in a nitrate of silver bath. 
These plates must be used the day after 
preparation. The time of exposure in 
tlie camera must be about three times 
as long as for the wet process ; develop 
with a solution of gallic acid. Another 
simple operation is to coat an ordinary 
wet plate with a solution of dextrine. 
Dissolve one part by weight of dextrine 
in ten parts water, allow to settle, pour 
off the clear portion. Remove plate 
ffom nitrate of silver bath, wash, pour 



some of the dextrine evenlj over the 
plate, drain and dry in the dark. Thus 
prepared, plates may be preserved seve- 
ral days ; exposure three times as long 
as for wet collodion. Before develop- 
ing, wash in clean water, develop with 
pyrogallic acid. 

Preservative SMuHon for SensUne 
Plates, — Honey, 3 oz. ; distilled water, 
5 oz. This mixture is to be poored 
over the sensitive plate after it has been 
removed from the silver bath and well 
drained upon blotting paper. The sola- 
tion should be filtered before use and 
poured over the plate several times; 
it should be then drained for a few 
minutes and kept in the slide or dark 
box ; it will keep sensitive for several 
days. The following dry processes, 
though less simple, are far more effi- 
cient and trustworthy than the washed 
plates. For open-air views, a careful 
consideration of the size of diaphragm 
to be used is necessary ; the smaller the 
opening the more brilliant will be the 
picture, but a longer exposure will be 
necessary than with a diaphragm having 
a large opening. 

Collodio-Albumen Process. — Coat 
the plate with ordinary bromo-iodized 
collodion, pour it on as usual, let it set 
well before placing the plate in the 
nitrate of silver bath, and use a pneu- 
matic holder, so that the collodion may 
completely coat the plate. Place the 
plate in the nitrate of silver bath, re- 
move and wash with several waters, 
place it in a pan half filled with a solu- 
twn of 3 grains of iodide of potas- 
sium to an ounce of water, in which let 
it remain whilst preparing the next 
plate. Then remove, wash well, and 
pour over the collodion surface some of 
the iodized albumen solution, letting it 
float backwards and for\K(ards on the 
plate so as to saturate the film ; pour off 
the solution, and repeat the operation 
with a fresh quantity of the iodized 
albumen ; pour off, and set the plate to 
drain on blotting paper. The final dry- 
ing may be done by artificial heat. 
Pliites thus prepared must be kept dry ; 
they are almost insensitive to light, and 
will remain good for a long time. To 
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sensitize, heat the plate over a spirit 
lamp or before a fire; when cool, im- 
merse it in the aceto-nitrate bath for 
one minute, using only a yellow light, 
then wash thoroughly, and stand to dry 
in the darlc. The plates should not be 
sensitized the second time too long be- 
fore they are to be used, although they 
will keep for a few weeks in warm 
weather, and even longer in cold wea- 
ther. Exposure about six times as long 
as ordinary wet collodion. A little 
over-exposure is better than under-ex- 
posure, as the great point is to bring 
out all the details, even in the darkest 
shadows. Develop with plain pyro- 
gallic acid, and intensify with acid 
silver solution. After developing, fix 
with the hyposulphite of soda solution 
as used for wet collodion plates. 

Nitrate of S^ver Bath, — 1 oz. recrys- 
tallized nitrate of silver, 12 oz. distilled 
water, ^ oz. glacial acetic acid, and 2 
grains iodide of potassium. Dissolve 
and filter. 

Iodized Albumen, --^ 2^ oz. distilled 
water, 10 oz. albumen, 50 grains iodide 
of potassium, 10 grains bromide of am- 
monium, 120 minims strong liquor am- 
monise. Beat to a froth, allow to settle. 
Filter before use. This mixtui'e will 
keep good a considerable time. 

Aceto-Nitrate Bath. — 30 grains ni- 
trate of silver, ^ dram glacial acetic 
acid, 1 oz. distilled water. After using 
this bath for sensitizing the plates, it 
will be discoloured ; pour it into a bottle 
containing about 2 oz. of kaolin, shake, 
and stand to settle; the kaolin in sub- 
siding will carry down the colouring 
matter. 

Plain Pyrogallic Developer, — Two 
grains pyrogallic acid to every ounce of 
water. Let the film on the dry plate be 
well wetted with clean water, then pour 
on the solution ; as soon as all the 
details of the picture have come out, 
add a few drops of the following solu- 
tion to that on the plate ; — 

Intensifying Solution, — 15 grams ni- 
trate of silver, 10 grains citric acid, 
1 oz. water. 

Alkaline Pyrogallic Developer, — Make 
the following mixtures, and keep in 3 



separate bottles; — 1. 96 grains pyro- 
gallic acid, and 1 oz. alcohol. 2. 96 
grains carbonate of ammonia in 1 oz. 
water. 3. 10 grains bromide of potas- 
sium in 1 oz. water. When about to 
use, mix 10 minims of No. 1, 5 minims 
No. 3, with 1 oz. water ; pour over the 
wetted plate, let it remain on a few 
seconds, pour the solution back into the 
cup, and add to it 5 -minims of No. 2, 
pour on to the plate again. More of 
No. 2 may be added, if the details do not 
come out well ; but if too much is used, 
fogging may occur before the develop- 
ment is completed. The solution of 
bromide of potassium is to check fogging ; 
but as it also checks development, the 
less of it that is used the better. Pour 
off the developer, wash and intensify 
with pyrogallic acid and the acid silver 
solution. 

Ck>LLODio-ALBnMEN PROCESS, adapted 
for preparing a large number of plates, 
and especially for obtaining stereoscopic 
positives. Glasses having all been 
cleaned beforehand, by the following 
method a hundred plates, not exceeding 
9 in. by 7 in., may be prepared in a few 
hours. A gutta-percha or porcelain 
dish must be placed in the dark room, 
containing a bath composed of 1050 
grains fused nitrate of silver in 35 oz. 
water. Use a mixture of | ordinary 
negative collodion, and \ of ether and 
alcohol, in the proportion of 2 parts ether 
to 1 of alcohol. Have a large tub of 
distilled water in the dark room — near 
the nitrate of silver bath. Coat a plate 
with the collodion, and place it in the 
nitrate of silver bath ; as soon as it is 
sensitized remove it to the water trough, 
then coat another plate, and follow the 
same process, taking care that the plates 
have sufficient water to remove the 
nitrate of silver. The plates should 
remain in the water about 10 minutes, 
and should be placed upright, and not 
touching each other. If the tub is 
small, change the water frequently, 
throwing it into a waste-liquor vessel. 
When all the plates have been well 
washed, pour a solution of common salt 
into the waste ; this will cause a precipi- 
tate of chloride of silver, which cai^ be 
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reduced to metallic silver by fusion with 
some carbonate of soda, in a crucible. 
By having two nitrate of silver baths, 
and two washing trougns, muca greater 
rapidity can be obtained, as whilst the 
plate in one bath is being sensitized, 
another can be collodioniz^ and placed 
in the other bath ; then remove the sen- 
sitized plate to the water trough, and 
proceed with another plate. When 
sufficiently washed, drain the plates, 
and stand them on blotting paper, col- 
lodion side to the wall. Before they 
are quite dry, pour a small quantity of 
albumen over the collo<lion, to remove 
the remaining water, drain this albumen 
into a separate bottle; then pour a fresh 
quantity of albumen on the plate, letting 
it flow over every part of the collodion 
film, return the surplus albumen to the 
bottle, stand the plate to dry, coated 
side to the wall to avoid dust, and rest- 
ing on blotting paper as before. Avoid 
letting the albumen run round to the 
back of the plate ; if a little should acci- 
dentally do so, let it dry, and then 
remove with damp bibulous paper. 
Keep the dark room as free as possible 
from floating dust whilst the plates 
are drying, which will take about 12 
hours. When dry, pack the plates in a 
grooved box; and, if protected from 
damp or direct light, they cau be pre- 
served a considerable time. 

Albumen. — To the white of each es:? 
add 7^ grains iodide of potassium dis- 
solved ill 7^ grains water. Be.it to a 
froth, stand to settle, i)our the clear 
portion into a wide-mouthed bottle, and 
keep in a cool place. 

Sensitizing the Plates for Use. — ^This 
operation must only be performed the 
day before the plates are required, and 
m the dark room. 

Nitrate of Silver Solution. — 16 oz. 
distilled water, 1 oz. glacial acetic acid, 
IJ oz. fused nitrate of silver. Filter. 
When discoloured by use, shake up with 
kaolin and allow to settle. Place the 
plate in a bath of the above for about 
15 seconds, wash well, stand to dry. 
When dry it is ready for exposure in the 
camera; time twice or thi'ice that re- 
quired fpr ordinary collodion plates. 



After expoBore, a hw dnjB maj elapse 
before deyeloping, bnt the shorter the 
period the better will be the result. 

Dnehpmg. — ^To 15 grains gallic acid 
in a porcelain capsule, add 3 oz. hot 
water, mix well. When the gallic acid 
is dissolved, add 13 oz. cold water, filter 
for use. Then make a solution com- 
posed of 230 grains fused nitrate of 
silver, and 9 minims glacial acetic acid 
dissolved in 35 oz. water. Add } of a 
dram of the latter solution to every 
3 oz. of the former ; the whole must lie 
thoroughly incorporated; ponr into a 
porcelain dish, a little larger than the 
})lates, about an inch of depth of the 
mixture. Immerse the plate in the bath, 
and agitate it a little at first. The time 
necessary for development vanes with 
the temperature, which should be about 
70° Fahr. ; a little more nitrate of silver 
solution will hasten it, but if too much 
is added fogging will take place. With 
proper solutions about 4 hours is 
usually sufficient. If the gallic acid 
bath turns muddy, remove and wash 
the plate, and place in a fresh solution 
of gallic a^id, containing less of the 
nitrate of silver mixture than was pre- 
viously added. When well developed, 
wash the plate, and flx with hyposul- 
phite of soda, as described in the wet 
process, then wash and dry. 

Causes of Failures. — Under-exposure 
of a plate is fatal. If, afler long stand- 
ing in the developing solution, only the 
sky is well marked, the plate is useless. 
An over-exposed plate develops rapidly, 
and if removed from the bath before the 
whole picture turns grey, a passable 
result may be obtained. If the sky 
begins to show about an hour afler the 
plate is placed to develop, and gradu- 
ally turns to an intense black, and the 
dai'k shadows remain perfectly trans- 
parent, the plate is successful. 

To Prevent Film Splitting.— In all 
dry processes the fllm when wetted has a 
tendency to loosen from the glass and split ; 
this may be avoided either by painting for 
about I inch round the edge of the plate 
with a solution of india-rubber 2 grains, 
benzole 1 oz., or by applying to the 
whole of the plate a substratum of albii- 
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meu 1 oz., water 20 oz., liquid ammonia 
} dram, to be well shaken together 
and allowed to stand until clear. These 
also prevent water getting under the 
film during preparation. It is essential 
that the collodion should be allowed to 
set well before immersion in the silver 
bath. 

The Honey Process. — Clean, coat, 
and sensitize the plate in the usual man- 
ner ; then place it in a bcith of distilled 
water, washing more or less as it may 
be required to be kept for a longer or 
shorter time. Pour on the plate a solu- 
tion made of equal pai*ts of honey and 
distilled water, and applied in the same 
manner as the collodion; throw away 
the first portion, and repeat the opera- 
tion, letting the solution soak in for one 
or two minutes; pour back the honey 
solution to its bottle, drain the plate on 
blotting paper, keep it in the dai*k and 
free from dust. Exposure about double 
for the ordinary wet process. Previous 
to developing, soak the plate in distilled 
water, to soften or remove the film of 
honey; the older the plate, the more 
soaking will be required ; then dip the 
plate into the silver bath and develop 
in the usual way. 

The Tannin Process. — Clean the 
glasses with a mixture of tripoli pow- 
der, spirits of wine, and solution of 
ammonia, applied by a tuft of cotton. 
Wash in clean water, and dry with a 
soft cloth, previously warmed. Coat 
one side of the plate with the following 
gelatine solution, applied in the same 
manner as collodion. 

Gelatine Solution. — 20 grains Nelson's 
patent gelatine, dissolved in 10 oz. of 
water, and ^ oz. spirits of wine. Filter. 
After coating the plate, pour back 
the superfluous gelatine into the bottle, 
stand the plate to dram on a piece of 
blotting paper, when dry, warm slightly, 
and pack in a grooved box. A number 
of plates may be thus coated at one 
time, as if they are carefully packed 
they will keep any length of time. Do 
not let any of the gelatine solution get 
on the back of the plate. Coat the plate 
with old iodized collodion in the usual 
way, and place in a similar nitrate of 



silver bath to that used in the wet col- 
lodion process, in which it must remain 
4 or 5 minutes. Then wash with plenty 
of water. 

Tannin Preserving Bath. — ^To every 
ounce distilled water required in the i 
bath, add 15 grains tannin. Filter. Pour 
out two separate portions of about 4 
drams each, one to be used for the fii'st 
coating of the plate, which removes the 
water remaining on it after washing ; 
the second portion is then poured on and 
off* the sensitized side of the plate several 
times. Stand the plate in a warm dark 
room resting on blotting paper; when 
dry, it is ready for use in the camera. 
The necessary time for exposure varies 
from one minute on a very favourable 
day, to eight minutes in dull weather. 

Developing Solutions. — 1. 72 grams 
pyrogallic acid in 1 oz. spirits of wine ; 
keep in a stoppered bottle. 2. 20 grains 
each of nitrate of silver and citric acid, 
dissolved in 1 oz. distilled water. Filter. 
Add ^ dram of No. 1 to 3 oz. dis- 
tilled water, then take say 3 drams 
of this diluted pyrogallic solution, and 
add to it from 10 to 15 minims of the 
nitrate of silver and acid solution, 
moisten the exposed plate with water, 
quickly and evenly applied, then pour 
on the developing solution, and let it 
flow gently to and fro over the plate. If 
the sky comes out quickly and strongly, 
but the details do not, it is a proof of 
under-exposure, which a little more 
pyrogallic acid added to the developer 
will remedy. If, however, the picture 
appears to come out at once,' a proof of 
over-exposure, add a few drops of No. 2 
solution to the developei*. When deve- 
loped fix with hyposulphite of soda, 
wash and varnish, as described for wet 
collodion. 

Enlabgement op Negatives.— The 
negative to be enlarged must be absolutely 
perfect as regards definition, slightly 
dense, and full of detail, possessing as 
little granularity as possible. From the 
negative, either by contact printing on a 
dry plate, or copied by the wet process 
in camera, a transparency should be ob- 
tained, the development to be effected by 
the application of a weak solution oi 
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pyrngallic acid, to which a few drops of 
au ncid solution of nitrate of silver, 10 
grains to the oz., has been added. The 
contrasts should not be too decided, nor 
the shadows too dense. From such 
transparency the enlargement may be 
proiluced by the usual studio process up 
to six or eight diameters without any 
visible diminution in the excellency of 
its definition ; or the transparency may 
be enlarged to the required size at once, 
and a negative obtained from it on a dry 
plate as but'orc, or u}>on carbon tissue, 
each of whicli ]>ossesses its advantages. 

Stereoscoi»ic Views. — ^The appear- 
ance of high relief given by the stereo- 
scope, is obtained by placing side by side 
two prints representing the same object, 
but photographetl from slightly different 
positions, whilst the glass prisms of the 
8tereoscoj>e so direct the visual rays as 
to superpose the views, and but one 
picture is seen, although it is in reality 
a combination of both ; thus the same 
object is seen from two diirerent points 
of view at the s:ime time, as is always 
the case when both eyes are looking at 
one thing, as they, with the object seen, 
of course form a kind of triangle. Views 
for the stereoscope are frequently taken 
simultaneously by two cameras, placed 
at certain angles and distances from 
each other, varying with the size and 
distance of the object to be photo- 
graphed ; but for portr.iits less trouble 
is involved by the use of a properly con- 
structed twin camera. For views, or 
groups, situated some distance from the 
operator, two distinct cameras must be 
used (or one camera moved from place 
to place); the distance they must be 
pl.iced apart, and the relative angle in 
which they should stand to each other, 
require careful consideration. For por- 
traits or other objects, to which the 
cameras can be brought rather close, the 
angle should not be too great, otherwise 
the effect of relief will be distorted. In 
such cases an angle of about 2° must be 
used. For landscapes, as large an angle 
as 4° may generally be safely employed. 
To reckon the angles, suppose the 
nearest point of the view to be taken to 
represent the apex of a triangle, from 



each camera pi'oduce an imaginary 
straight line to th« apex, these lines 
must represent the desired angle. As 
lines diyerging from a centre may be 
indefinitely produced without altering 
their relative angle to each other, so 
the distance between the cameras will 
not affect the angles they should stand 
in, exce|)t tliat, for pictorial effect, dis- 
tant objects may be a little distorted 
with good results, as will be the case 
when a large angle is used ; whereas 
for subjects close to the camera, such 
distortion does not giro a pleasing pic- 
ture. Supposing an angle of 2*^ to be 
used, the distance required between the 
cameras will be about 1 \ in. for 1 yard, 
2^ in. for 2 yards, 3f in. for 3 yards, 
5 in. for 4 yards, 6 in. for 5 yards, 7} in. 
for 6 yards, 9 in. for 7 yards, 10 in. for 
8 yards, 114 in. for 9 yards, 12^ in. for 
10 yards, 19 in. for 15 yards, 25 in. for 
20 yards. These remarks apply equally 
whether two cameras are uised simul- 
taneously, or whether only one camera 
is used, being moved from one position to 
the other as required. 

Twin Lena Camera, — ^This is a camera 
having two double achromatic combina- 
tions of the same focal length, in other 
respects like an ordinary camera, except 
that it has two foldmg shutters at the 
back. Before focussing the object to be 
photogi'aphed, it is necessary to ascertain 
that the two lenses ai*e in focus with 
each other. For this purpose, focus a 
statuette, or other convenient article, 
and when a perfectly sharp image is 
obtained with each of the lenses, upon 
the ground-glass slide, do not again alter 
the rack and pinion which adjust the 
lenses; any further adjustment neces- 
sary for portraits to be taken subse- 
quently must be obtained by drawing 
in or out the expanding body of the 
camera, as when once the glasses are of 
the exact focal length, their relative 
positions to each other will not require 
any alteration, although the body of the 
camera will. As the two lenses are ne- 
cessarily rather close to each other, the 
twin camera will only answer for photo- 
graphs taken at a very short distance, 
otherwise the effect of relief will not be 
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obtained. The glasses used are longer 
than they are wide, as two negatives 
are taken at the same time. All the 
operations are the same as before de- 
scribed for negatives ; when the posi- 
tive prints are obtained, their position 
must be reversed in mounting, the left- 
hand half of the print being pasted on 
the right-hand side of the card, and the 
right side of the print on the left side 
of the card. 

Stereoscopic Views with 0ns Ordinary 
Camera. — The camera must be placed 
on a board, having a movable slip of 
wood at each side which can be adjusted 
to the desired angle, against which the 
camera must be placed, first on one side 
to take one view, and then on the other 
side to take the other view. Mark cross 
lines on the ground-glass plate, to inter- 
sect a central point of the view from 
whichever side of the board the camera 
is standing; this is to ensure correct 
centres for the proofs. Two separate 
negatives are then taken ; when mount- 
ing the prints, transpose their position 
from right to left. Dark slides are 
made for this process, to hold a glass 
sufficiently long to contain both views, 
and fitted with two shutters, by which 
each half of the glass can be exposed 
alternately. Having exposed the right- 
hand half, close its shutter, move the 
camera the required distance to the 
left, and expose the left-hand half of 
the glass. 

Stereoscopic Views with Two Ordinary 
Cameras. — For instantaneous views of 
any landscape containing animate figures, 
it IS necessary to use two quarter-plate 
cameras, with lenses of exactly equal 
focal length ; they must be placed on a 
board provided with movable stops to 
regulate angle and distance. Great care 
is necessary in manipulation; the two 
shutters must be opened and closed at 
the same time, otherwise the two proofs 
will develop unequally. The plates 
should be collodionized and sensitized 
in the same baths, and to the same 
extent. For the developing bath, em- 
ploy a vessel into which the two plates 
can be placed side by side, so that the 
same pyrogallic acid may effect both 



simultaneously. When mounting the 
positives, transpose the two views, left 
to right, as before described. ' 

Photography by Artificial Light. 
— Negatives may be obtained by the aid 
of light given by burning magnesium 
wire, care being taken that the direct 
light does not fall on -the lens, and that 
the object is well illuminated. Trans- 
parent positives on glass may be printed 
by the light of a gas-burner, or of an 
argand oil lamp. 

Transparent Positives. — These are 
taken from negatives, and may be oo- 
tained of the same size, or larger, or 
smaller than the original, as desired. 
For copies of the same size as the nega- 
tive, the operation can be effected by 
placing the negative in a printing 
frame, in contact with an ordinary dry 
collodion plate. The negative used 
should be very clear in the lights, and 
have transparent shades. To obtain a 
good negative for this process use a 
more acid nitrate of silver bath than 
for ordinary negatives, and do not con- 
tinue the development so 16ng. By day> 
light the exposure required will be a 
few seconds, but gaslight may also be 
used, when the exposure must be ex- 
tended over several minutes. In de- 
veloping, pyrogallic and citric acid give 
a blue-black tint ; pyrogallic and acetic 
acid a brown-black tint. If intended to 
be hung up as a transparency, varnish 
and protect the collodion side with a 
ground-glass backing, bind round the 
edges to keep out dust. If the trans- 
parency is required of a different size to 
the negative, the camera and lens must 
be used. One means of doing this is to 
work in a dark room, allow the light to 
enter through the negative only, and 
proceed as usual with the exposure and 
developing. 

Copying Camera. — ^This is a kind of 
double-bodied camera, one part of which 
is provided with holders for the nega- 
tives, and has no lens ; the other por- 
tion has a lens which can be moved so 
as to approach or recede from the nega- 
tive, and has the usual ground-glass 
plate. The negative must be placed in 
its holder, screw on the lens, and adjust 
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the lens to its proper distance from the 
negative. If the copy is wished to be 
larger than the negative, approach the 
lens to it, and farther from the ground 
glass ; if it is required to be smaller, 
remove the negative farther from the 
lens. The light passing through the 
negative will show its image on the 
ground glass in the ustial way. When 
the desired size is obtained, remove the 
ground glass, and replace by a frame 
having an ordinary wet sensitized plate. 
Use a diaphragm, with a small stop, 
and proceed as if for an ordinary nega- 
tive. It is necessary sometimes, when 
considerable enlargements are required, 
to use a camera with a long body open- 
mg out like an accordion ; the opera- 
tions are similar when once the proper 
focal distances have been adjusted. The 
power of a lens is determined by its 
shape and diameter. The larger it is 
m diameter, the more light it will 
admit ; whilst the degree of curvature 
it has regulates its focal length, and 
determines the size of the image it will 
produce. It is the focal length of a 
lens, and not its diameter, which regu- 
lates the size of the image, and the dis- 
tance it has to be from the ground-glass 
screen determines the length of body 
required in the copying camera. 

To calculate Length of Camera re- 
quired. — Calculate the distance the 
ground glass must be from the back 
lens thus ; multiply the focal length 
of the lens used by the number of 
times of enlargement required, add the 
focal length to the product. The focus 
of a quarter- plate lens is generally 6 in. 
bay the negative is to be enlarged 3 
times, 6x3 = 18 + 6 in. focal length 
= 24 in., the distance required between 
the ground glass and the lens. The dis- 
tance the negative is to be in front of 
the lens is always more than the focal 
length, but less than twice the focal 
length. 

Magic -Lantern Slides. — If the 
transparent positives obtained are in- 
tended for the magic lantern, they need 
not be varnished ; if varnish is used, the 
crystal varnish is better adapted for tlie 
pu:i pose 'han spirit varnish, which would 



probably show streaks when magnified 
on the screen. Mount on another piece 
of glass of the same size to protect the 
collodion film, and bind round the edges 
like a passe-partout. 

The Bohr Camera, — This is a copying 
camera with a condensing lens to con- 
centrate the sun's light on the negative, 
so as to allow the focus of the lens to 
be at a considerable distance, to obtain 
an enlargement of a picture. The mag- 
nified image of the transparent nega- 
tive may be received upon either sensi- 
tized glass or paper. For use with 
ordinary albumenized paper, sensitize 
it in the usual way; the development 
required will however be longer. Or 
thin Saxony paper may be used, after 
being floated for one minute on the fol- 
lowing solution ;— chloride of ammonium 
and citric acid, 4 drams each ; 25 oz. 
of distilled water, saturated with sesqui-. 
carbonate of soda. To prepare this bath, 
dissolve the citric acid in part of the 
water, and add the soda until the acid 
is neutralized ; add the resulting citrate 
of soda to the solution of chloride of 
ammonium ; add a little citric acid in 
solution, with a small quantity of boiled 
arrowroot. Remove the paper from this 
bath, and hang to dry. 

Sensitizing Bath. — Niti*ate of silver, 
1 oz., in 18 oz. distilled water; add a 
few drops of citric acid to dissolve the 
fii'st precipitate. Lay the paper on this 
solution, prepared side downwards, for 
half a minute, dry in a dark room. 
Expose the paper until it takes a pale 
lilac tinge, which will occur in a few 
minutes, remove and immei*se iu the 
following. 

Developing Bath. — Dissolve 15 grains 
gallic acid in 1 dram alcohol ; and 
7^ grains acetate of lead in 1^ oz. 
water. Pour these solutions into 5 pints 
of water, adding a few drops of glacial 
acetic acid to redissolve the slight pre- 
cipitate which will form. Several prints 
may be developed at once ; when deve- 
loped, remove and wash in clean water. 

Fixing. — 6 oz. of hydrosulphite of 
soda dissolved in 1 pint water. Leave 
the prints in the bath for about four 
minutes, then wash very thoroughly in 
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rtinnmg water, and dry. The negative 
to be copied should be a weak glass 
picture, with plenty of detail in the 
shadows, and not too dense in the 
bright lights. An ordinary negative is 
too opaque to produce a good result. 
Choose a sunny day, and turn the 
miiTor of the camera so that it reflects 
the sun's light on the condensing lens. 

Photo-lithography. — To pro- 
duce a photo-lithographic impression of 
a negative proceed as follows ; — Procure 
a solution of gelatine to which is added 
a small quantity of albumen in combina- 
tion with a solution of bichromate of 
potash, and in a warm state spread it on 
a sheet of fine-textured paper with a flat 
brush in a room partially darkened, and 
hang it up to dry, excluding it from 
light. The negative or glass picture 
having been placed in a photographic 
copying frame, place over the negative 
the prepared paper, over that a piece of 
fine woollen cloth, and screw all in the 
frame together, and expose the copying 
frame and negative to diffused light for 
10 or 15 minutes; the light passes 
through the transparent parts of the 
negative on to the paper, which, by the 
chemical action of the light on the 
chromatized paper, will affect it, turn- 
ing it from a yellow colour to a deep 
brown, while the part of the negative 
which intercepts the light is not chemi- 
cally acted upon in consequence of the 
absence of light, and remains light yel- 
low. When removed into a darkened 
chamber, and the chromatized gelati- 
nized paper examined, a perfect brown 
impression will be seen impressed there- 
on. The next operation is to cover the 
whole surface of the page with litho- 
graphic transfer ink, evenly, and reduce 
in quantity by wiping it off with a fine 
rag, then lay by for an hour or so. 
The principle involved by the action of 
light is to render the chromatized gela- 
tine, when acted on by it, insoluble in 
warm water ; therefore, if the prepared 
paper be placed therein, it will not 
affect the brown shade of the impression, 
which is now covered with transfer ink, 
but all the rest will immediately, wash 
away, leaving a perfect impression of 



the picture on the paper in transfer ink ; 
a suitably prepared lithographic stone 
or plate of zinc is put into a lithographic 
press, the stone or plate partially 
warmed, and the transfer, dry, is placed 
face on stone or plate and passed through 
the press slowly and with a good pres- 
sure, only once through, when on the 
removal, it will be found effectually 
transferred to stone or plate, and any 
reasonable number of copies can be 
struck off in printers' ink. 

Nature Printing. — There are 
two methods employed for obtaining 
facsimiles of ferns, leaves, sea-weeds, 
one suited to the amateur, the other for 
commercial purposes. 1. For the former 
the requisites are small quantities of 
coloured printing inks, black may be 
used, but the natural colours look much 
better, a little cotton wool, and some 
pieces of very soft wash-leather. Either 
fresh or dried leaves may be used ; the 
former require no preparation, the latter 
should be dipped in water, and then 
left between damp blotting paper for 
some time to become tough, or they 
sometimes crumble to pieces during the 
manipulation. A dabber about the size 
of a marble is made of cotton and soft 
leather tied up, a small quantity of ink 
of the desired colour put on a piece of 
glass, and the dabber covered with it, 
using as little as possible. The side of 
the leaf from which the impression is to 
be taken is then laid, face upwards, on a 
piece of clean paper, and the dabber em- 
ployed lightly to coat all the prominent 
pai'ts of the leaf with the ink. The 
leaf is then laid, ink side downwards, on 
a piece of moistened paper, covered with 
another similar piece, which may be 
kept in place by lead weights if neces- 
sary. The part under which the leaf 
remains should then be carefully pressed 
with a dabber, similar to that used for 
the ink, taking care to go steadily and 
evenly over the whole surface of the 
leaf. Of course it is necessary to take 
great care to prevent the leaf or paper 
from shifting. Any number of impres- 
sions may be taken from one leaf. Inks 
may be mixed with a small palette knife 
to obtain any shade of colour, and two 
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or more colours may be used on one 
s|Kjciincn. *2. In the commercial pro- 
cess, the leaf, or other object, is placed 
on a steel plate, and covered with a lead 
piate scrapctl bright; it is then sub- 
jected to great pressure, which leaves a 
beautiful impression on the lead. From 
this a cop])cr matrix is taken by the 
electrotype, which in turn serves to pro- 
duce an intaglio plate in copper, from 
which imjiressions may be taken in the 
usual manner. 3. A piece of writing 
paper is moistened with olive oil and 
thoroughly smoked over the llame of a 
tallow candle, the leaf, which should be 
dry, is laid ujwn it covered with a piece 
of paper, and well dabbed all over, then 
transferred to a piece of clean pa{>er an<l 
the dabbing repeated, when it will leave 
an impression much like a very delicate 
pencil drawing. 

Photography on Silk. — Pour 
20 oz. of boiling water on 100 grains of' 
chloride of ammonium and 60 grains of 
Iceland moss. When nearly cold, filter, 
and immerse the silk in it for 15 minutes. 
To sensitize, immei*se the silk in a 20- 
grain solution of nitrate of silver for 
16 mmutes. Let the nitrate bath be 
rather acid. When dry, prepare for 
printing by attaching the silk to a piece 
of cardboard a little smaller than itself, 
by turning the edges over and fastening 
with small pieces of gummed paper. 
Slightly over-print. Wash m two or 
three changes of water, and tone in a 
gold bath made thus ; — 29 oz. of water, 
2 drams acetate of soda, 4 grains chlo- 
ride of gold, and a few grains of common 
whitmg. Filter and keep for 24 hours 
before using. Let the prints be toned 
slightly bluer than they are required to 
be when finished. Rinse them in water, 
and fix in a solution of hypo., 4 oz. to 
the pint of water ; 20 minutes is ample 
time for fixing. Wash well. 

Phottooraphy for Wooivenqrav- 
ING. — It is easy to obtain a photograph 
on the wood ; but the nitrate of silver 
disorganizes it, and renders it unfit for 
the purpose intended. If varnish is used 
to protect the wood, the engraver can 
scarcely operate upon it. These diffi- 
culties appear to be obviated by the use 



of the Worthleyt}'pe proc:ess — ^araniam 
collodion containing so little nitrate of 
silver as to prodnoe no injnrioiu effect. 
If desired, when the picture is printed oo 
the block, the collodion maj be removed 
by means of cotton moistened with ether, 
and an excellent image will be seen on 
the surface of the wood, which is then 
in as fit a state for engraving as if the 
drawing had been made in the nsnal 
way. Ivory may be treated in a similar 
manner. 

To Rrducr Old Baths axo Nitrate 
OF Silver Solutions. — Filter the solu- 
tion of silver proposed to be operated 
upon until it is clear, and place the 
filtrate into a cle^^n white bottle of suit- 
able capacity. To each pint of the liqoid 
add 4 oz. or more of mercury, and allow 
the mixtuM to remain at perfect rest 
for a few days. In a very few hours a 
beautiful sparkling coruscation will be 
found forming upon the sur&ce of the 
mercury by what is known as double 
elective affinity, and for each atom of 
the silver so deposited, a corresponding 
amount of mercury is acted upon by the 
nitric acid of the silver, and passes into 
solution as nitrate of mercury. The 
deposition continues until all the silver 
has been thrown down, when we find 
over it a strong solution of the nitrate 
of mercury, which may be obtained in 
the solid crystalline form by evapora- 
tion. In a few days the deposition will 
be completed, which can be readily seen 
if the tree ceases to grow. Shake the 
bottle thoroughly, so that the branches 
of the tree are detached and broken, 
and brought in thorough contact with 
the mercury, where the spangles of silver 
are quickly dissolved. The watery part 
of the mixture can now be drawn or 
decanted off from the mercury, and the 
latter placed in a bag, or, better, in a 
large piece of fine tough buckskin, and 
pressed with force between the hands. 
When no more mercury can be squeezed 
through, the bag may be opened and the 
lump of brittle amalgam removed, and 
preserved in a well-cleaned and stop- 
pered bottle until more has been accumu- 
lated. In case all the mercury should 
disappear at the end of the prooeit, i 
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little more may be added to the watery 
solution to ascertain whether it still 
contains silver. 

Background. — Wet the canvas you 
intend for background and wring out 
well, then tack tightly as possible on to 
a frame, say 7 ft. 6 in. by 5 ft. When 
dry, paint over with the following ; — 
white lead, 1 lb. ; driers, 2 oz. ; black 
l)aint, suflicient to give it the desired 
shade; turpentine, half pint. Mix 
thoroughly, and allow to stand a day, 
when the lead will settle down. Pour 
off turps carefully, which will rid it of 
the oil ; bring to proper consistency by 
adding fresh turps. Then add 1 oz. 
scraped yellow soap, strain through 
calico, and it is ready for use. The 
quicker it is brushed over the canvas 
^e better. If done over again it will 
be improved. 

Cleaning Old Varnished Nega- 
tives. — ^These can be cleaned by boiling 
them a few minutes m a strong solu- 
tion of soda, wash thoroughly in several 
changes of water, and wipe dry. Or, 
when few in nuraler, add to 10 oz. old 
collodion, 1 dram lulphuric acid, pour 
over the varnished side, drain slightly, 
and place another plate face downwards 
upon it ; let them remain in contact 
about 20 minutes, soak an hour m 
water, wash well, and wipe dry for use. 

Blue Pictures, or the Cyano- 
type Process. — Ammonia-citrate of 
iron, 40 grains; distilled water, 1 oz. 
Spread evenly over the paper, by means 
of a flat brush or a glass rod, the above 
solution. Allow to dry. Expose to light 
under the negative for a few minutes 
in the sun, or from half an hour to one 
hour in the shade, depending on the in- 
tensity of the light. Spread over the 
pnper, in the same manner as above, the 
following ; — ferro-cyanide of potassijum, 
1 dram ; water, 1 oz., which immedi- 
ately on being applied becomes of a blue 
colour. Allow to remain a few minutes, 
then wash in water, and a blue positive 
picture will be the result. To prevent 
the picture fading, apply a solution of 
carbonate of ammonia, which turns the 
picture of a lavender colour ; then wash 
in water and dry, when the blue colour 



will be restored. If the picture has not 
been exposed long enough, it will be 
very faint. 

Magic Photograpliic Pic- 
tures. — In the first place an ordinary 
print must be taken on albumen paper 
from a negative in the usual manner. 
When it is sufficiently printed it must 
be carefully washed in the dark room, bo 
as to remove all free niti*ate of silver. 
Now take it into the dark room and im- 
merse it in the following solution ;— satu- 
rated solution of bichloride of mercury, 
1 oz. ; hydrochloric acid, 1 dram. The 
saturated solution of bichloride of mer- 
cury is best prepared by dissolving the 
solid bichloride in hot water, as much as 
it will dissolve, then allowing the solu- 
tion to cool, and pouring ofi the clear 
portion for use. The salt that crys- 
tallizes out can be preserved for future 
use. Bichloride of mercury is a violent 
poison. The print will bleach in this 
liquid and disappear, from the formation 
of new and colourless compounds. When 
the paper appears quite white and colour- 
less it is removed fi'om the bath of 
bichloride solution, and well washed and 
dried in the dark room. 

Development of the Magic Picture.^ 
Make a saturated solution of hyposul- 
phite of soda, and steep pieces of blotting 
paper of the same size as the prints 
which are to be developed in the solu- 
tion, and dry them for use. Place the 
whitened picture on a piece of glass, 
albumen side upward, lay a piece of the 
blotting paper on this, and moisten it 
thoroughly with water, and place an- 
other piece of glass upon the blotting 
paper, press closely together by means 
of a weight or press; m a very short 
time the picture is restored in all its 
original detail, and now of a sepia 
colour. 

To Obtain the Gold from an Old 
Toning Bath. — ^Add sulphate of iron, 
either in crystals or solution, to the 
toning -bath. The sulphate of iron will 
precipitate the gold in a black powder, 
which can be dried after well washing in 
several waters, and dissolved in nitro- 
muriatic acid, when a solution of chloride 
of gold will be obtained, which can b^ 
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evaporated to dryness, after which it 
should be dissolved in distilled water, 
and again evaporated so as to get rid of 
the acid. Another way is to reduce 
the black powder in a crucible, but an 
Rnormous heat would be required. As 
an alternative to either of the above 
methods, the residue or black powder 
may be sent to the smelters, who would 
undertake to reduce it and allow cash 
for the same. 

Silver from Trimmings of Untoned 
Prints, — Procure an old iron bucket 
or pot, and place the cuttings in a few 
handfuls at a time, and apply a light to 
them, when they will quickly burn to 
ashes. As they burn down keep adding 
the cuttings, which must be stirred up 
frequently with an iron rod, so as to 
completely reduce all the mass to fine 
ashes. Of course the burning must be 
done out of doors, owing to the dense 
smoke and disagreeable fumes. If in 
windy weather, place a piece of sheet 
iron partly over the bucket to prevent 
the ashes from blowing away. The fire 
will be a long time dying out. After 
the trimmings are reduced to ashes, the 
ashes can then be reduced to metallic 
silver in a crucible with equal quanti- 
ties of carbonate of soda and borax, or 
sent away to be reduced. 

Chloride of Silver from Washing of 
Prints. — ^T his can be reduced to metallic 
silver in the same way as the ashes from 
the trimmings. 

To Reduce Nitrate of Silver Bath, — 
Throw the old baths into the washing 
waters and convert into chloride of silver, 
adding common salt till the water ceases 
to look milky. Or evaporate to dryness, 
redissolve, and use for printing bath. 

To Intensify Negatives after they are 
Varnished. — ^When a negative has been 
varnished, it sometimes becomes so 
weakened as to cause great disappoint- 
ment. But a negative need not be given 
up as hopeless under these circum- 
stances. Make a negative intensifying 
varnish by adding tincture of iodine — 
alcohol, 1 oz. ; iodine, 10 grains — to 
any good negative spirit varnish, until 
of a very deep sherry colour. Label 
the bottle, and keep for special use. 



When a negative prints weak and with- 
out sufficient contrast, reyamish with 
this varnish; poor on in the usual 
manner, allowing a few seconds for the 
yellow varnish to penetrate the film, 
and dry by heat in the usual manner of 
varnishing the plate. The negative will 
be found to be changed to a more non- 
actinic colour that will take longer to 
print, and will produce a more brilliant 
impression on paper. Many weak, thin, 
foggy negatives may thus be made to 
produce passable prints. It is well to 
keep two varieties of this yellow var- 
nish ; one of an ordinary sherry colour 
for negatives that only want a little 
intensifying; and another with a rery 
deep port- wine colour — made by adding 
a greater quantity of tincture of iodine — 
and using this latter for negatives that 
are very weak and grey. A varnish of 
this character may also be used with 
advantage for varnishing the plate in 
the first instance, if the negative is 
found to be not quite intense enough, 
as the iodine in the vaiiiish unites with 
the silver deposit, thus increasing the 
intensity of the negative. It is scai'cel j 
necessary to say that these expedient^ 
though useful in cases of extremity, 
should never be used as a regular prac- 
tice. 

On Beducing the Intensity of Nega^ 
tives, — ^When a negative is too dense, 
and it is wished to reduce the intensity, 
the usual recommendation is to employ 
a strong solution of cyanide of potas- 
sium to dissolve away the excess of 
density. This method is effectual when 
there is an excess of deposit all over the 
plate, and where the deep shadows will 
bear reducing, as well as the high lights. 
When, however, the density is in excess 
only on the high lights, and the deep 
shades are already too bare, this method 
IS not only not useful, but is mis- 
chievous. By the use of perchloride 
of iron such negatives may be mate- 
rially improved and rendered capable 
of producing satisfactory prints. Make 
a stock solution of 30 grains of per- 
chloride of iron to the ounce of water. 
When a negative has been fixed and 
washed, and is found too dense m tha 
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high lights, take a few drops of the 
solution and dilute until it has on\j a 
pale golden tint. Flow over the nega- 
tive, or pour on to any part where the 
intensity is wished to he reduced. The 
solution acts immediately, according to 
the strength, making the deposit rather 
duller in colour. Wash well; no differ- 
ence will be perceived except the slight 
dulness. The ordinary fixing solution, 
hypo, or cyanide, has no\* to be poured 
over the plate, and according to the 
action of the perchloride, so will be the 
reduction of the density. Where the 
silver is most abundant on the negative, 
there the perchloride most readily acts, 
and this constitutes its most useful 
peculiarity. It requires most carefully 
using, or the greater part of the deposit 
will be changed into chloride of silver, 
and be soluble in the fixing bath. It is 
best to experiment on a waste plate or 
two before trying it on a valuable nega- 
tive. If the negative is not enough 
reduced by the first application of the 
perchloride and fixing solutions, the 
action may be repeated again and again, 
until just the desired amount of deposit 
is left. The perchloride solution should 
be used very dilute, scarcely coloured ; 
it has no tendency to stain, nor eat 
away the weakest half-tones. The fix- 
ing solution acts immediately. All that 
it dissolves it does at once, so that but 
little time is lost. A good washing is 
required after the hypo, or cyanide, but 
the perchloride is rapidly washed away. 
Everything may be done in open day- 
light. 

To Remove Silver Stains from the 
Hands. — 1. Wash the hands well in hot 
water with soap, then rub the stain with 
a flat piece of pumice-stone ; the greater 
part of the stain may thus be removed. 
Finish with a piece of cyanide of potas- 
sium, by rubbing the hand, while still 
wet, on the stained part, and the stain 
will disappear. 2. Wash in a saturated 
solution of hyposulphite of soda, kept 
for the purpose. Then wash with plain 
soap and water, and a little powdered 
pumice-stone. 3. Keep a saturated so- 
lution of cyanide of potassium in one 
bottle, and a solution, 10 grains to the 



ounce, of iodide of potassium, to which 
has been added as much iodine as it will 
dissolve, in another bottle. Touch the 
stain fii'st with the iodide solution, 
wash, and then use the cyanide, rubbing 
it on the yellow stains. Cyanide must 
never be used to the hands when the 
skin is cut, or in any way injured, as 
pain and danger may result from the 
absorption of the poison. 

Removing Silver Stains from Linen.^ 
Stains should always be removed from 
linen before it is sent to be washed. 
Wet the part stained, and put on a few 
drops of a saturated solution of cyanide, 
or rub it with a solid lump; if the 
mark does not quickly disappear, wash, 
and put on a drop or two of the iodine 
solution mentioned in the preceding 
paragraph ; the stain will change colour, 
and a little cyanide will dissolve it. 
When the linen is double, and the stain 
goes through, the solutions must be 
applied to each side. 

Removing Yellow Iron Stains from 
Linen. — Yellow stains, commonly called 
ironmould, are removed by hydrochloric 
acid, or hot solution of oxalic acid, 
washing well in wai*m water after- 
wards. 

Iron Developer to Produce Dense Nega- 
tives. — When nearly the right amount 
of intensity is supplied by the iron in 
the first instance, the plan of giving a 
little increased density to the high 
lights of a negative by pyrogallic and 
silver is a very satisfactory mode of 
working ; but when the original deposit 
is thin, grey, and metallic, then is felt 
the shortcomings of the iron developer ; 
for not only does the image require a 
great addition of strength, but it also 
unwillingly takes the intensity. Under 
these conditions the picture requires 
several applications of the pyro. and 
silver; and when the required density 
is produced, there is usually found a 
considerable loss of delicacy. The more 
forcing the image requires to become 
dense, the less satisfactory is the result. 
This defect, the absence of primary in- 
tensity, is chiefly found in working in 
the open air, where the sky forms a 
large portion of the pictui'e; or ip 
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using samples of collodion contAining a 
large degree of bromide ; in copying 
Kome kinds of pictures ; in using a col- 
lodion giving only a thin and blae film ; 
and in using weak nitrate baths. Gela- 
tine addc<l to the iron developer appears 
to act beueilcially by the increased 
glutinous proi)urties it gives to the 
solution, it seems to flow more steadily 
and certainly over the collodion sur- 
face, so that, not hesitating or running 
into irregular lines, it docs not cause 
the stains and markings that it other- 
wise is })rono to. By this means the 
developer may be poured on more deli- 
berately, and less solution will be re- 
quired for the plate; the quantity of 
nitrate of silver thus becomes less di- 
luted ; and from this cause it tends 
to produce a more dense picture. There 
are several ways in which gelatine may 
be added to the iron developer. 1. Mix 
1 oz., by measure, of ordinary sulphuric 
acid with 1 oz. of water ; let them cool. 
Then add 120 grains of gelatine; when 
dissolved, add say 5 oz. of water, antl 
neutralize with ordinary ammonia. Add 
1 oz. of glacial acetic acid, and make u]) 
the total quantity to 20 oz. of solution. 
To form a developer, prepare a 20-grain 
solution of protosulphate of iron, and 
add to each ounce from 10 minims to 1 
or even 2 drams of the above sulphuro- 
gelatine mixture, according to the in- 
tensity desired, remembering that the 
intensity will be just in proportion to 
the quantity of the mixture added. 
2. Glacial acetic acid, 2 oz. ; distilled 
water, 8 oz. ; Nelson's gelatine, 120 
grains. Mix these together, and in a 
short time the gelatine will dissolve. 
Then add to it — distilled water, 70 oz. ; 
protosulphate of iron, 2. This develop- 
ing solution does not keep very well, 
and should not be made in large quan- 
tities. In cold weather it is apt to 
gelatinize, but a little warmth sets it 
all right. This solution, flows like oil 
on the plate, readily mixing with the 
free nitrate, and has little tendency to 
form stams and streaks. The image 
comes out slowly and steadily, and not 
with a flash. The high lights, if the 
exposure be rightly timed, will be found 



to have nearly or quite the right density 
by the time the detail is out. If not 
sulBciently dense when folly dereloped, 
the solution may be poured on and- off, 
and the density will increase ; or a little 
fresh solution may be taken, to which a 
few drops of silver have been added, and 
any amount of intensity may be ob- 
tained. The images dry intense, and are 
not much reduced in varnishing. 

Varieiies of the Iron Developer, — The 
amount of alcohol necessary in the de- 
veloper depends on the condition of the 
nitrate bath. The more acetic acid 
present, or the newer the nitrate bath, 
the less the need of alcohol, bnt for 
general use half a dram of alcohol to 
each ounce of developer is a useful pro- 
portion. 1. Iron, 20 grains ; acetate 
of soda, 6 grains ; glacial acetic acid, 20 
minims ; water, 1 oz. 2. Iron, 2 oz. ; 
formic acid, 1 J oz. ; salphuric acid, 5 
minims ; water, 16^ oz. 3. Iron, 15 to 
20 grains ; loaf sugar, 50 grains ; glacial 
acetic acid, 10 minims ; water, 1 oz. 
4. Iron, ^ oz. ; Epsom salts, 1 oz. ; 
glacial acetic acid, i oz. ; water, 16 oz. 

Opalotype Pictures. — ^Anj me- 
tnod for producing glass transparencies 
will also serve for these pictures, only 
the printing should not be carried so far. 

Opalotypes by the Wet Process, — It is 
only necessary to use opal glass instead 
of patent plate, and all the directions 
given for transparencies for windows 
exactly apply. Should the colour of 
the picture not be agreeable, it may be 
toned with gold by any of the usual pro- 
cesses, taking care to use the solution 
about one quarter the ordinary strength. 

Opalotypes by the Dry Method. — ^Any 
of the dry processes may be employed, 
and the plate may be used, either in the 
camei*a, or by direct contact in the 
l)riuting frame. The development may 
be conducted the same as for a trans- 
parency, and, after fixing, may be toned 
the same as by the wet process. 

Opalotype by Collodio-Chloride. — Tlie 
ordinary method of producing opal pic- 
tures is by collodio-chloride, which is 
sold with full instructions for use. Tlie 
plate, when coated with this prepara* 
tion and dried, is ready to be used in thft 
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pnnting frame, and may be printed, 
fixed, and toned, just as a paper print, 
except that no more washing will be 
required than for a ordinary negative. 
The use of opal glass as a material to 
print upon is recommended, as pictures 
of greater beauty are yielded than can 
be produced on paper. 

Cabinet Portraits. — ^The same treat- 
ment should be useu in producing these 
pictures as in cartes ; but a different 
lens will be necessary, as those used for 
the cartes are too short in focus. A 
half or whole plate lens, or one made 
expressly, will answer best. The adopted 
size of the cabinet portraits is as fol- 
lows , — Size of mounted picture, 5J in. 
by 4 in. ; mountmg card, 6| in. by 4J in. ; 
opening in album, 5| in. by 3-J in. 

Effects of Weather and Temperature, 
— During an easterly wind, double or 
treble the exposure is necessary m out- 
door work. The window of the dark 
room will require to be re-yellowed in 
the spring ; chemical darkness sufHcient 
in the winter sun, will be insuflicient in 
spring and summer. An even tem- 
perature should be kept in the studio 
all the year round ; in cold weather all 
the operations are tediously prolonged, 
unless the rooms ai*e artificially warmed. 

Photographic News-letters. — To 
jirocure these minute photographs, an 
ordinary negative must be taken, great 
care being necessary to obtain a negative 
that is perfectly clear at the edges, as well 
as in the centre. This operation will pro- 
duce a photograph as much smaller than 
the original as the power of the lens and 
length of focus will allow. From a print 
taken off the negative thus obtained, 
another negative still more reduced must 
be taken, and this operation repeated if 
necessary until the final photograph is 
obtained of the desired size. The last 
positive must be prmted on very fine 
transparent paper, and all the usual 
operations for toning and fixing carefully 
performed. On arriving at its destina- 
tion the letter must be carefully unrolled 
and mounted on glass, then by the aid of 
a gas microscope attached to a powerful 
pliautasmagoria lantern the image can 
be reflected on to a screen, and will be 



so much magnified as to be easily read 
and transcribed. If rapidity of copying 
is desired, the image on the screen may 
be divided into portions by lines, > and 
several persons set to copy at the samo 
time. 

Photo-micrographs^ or Photographs for 
Microscopic Slides. — The lens being re- 
moved from an ordinary |-plate camera, 
a mahogany cone, blackened inside, and 
about 2 in. in depth, is substituted, 
made to fit tightly into the flange of 
the camera, and having an opening at the 
apex through which the tube of the mi- 
croscope can just pass freely, and only 
just, and to which an india-rubber band 
very slightly smaller than the tube of 
the microscope should be glued, to pre- 
vent light entering between the micro- 
scope and the cone. The microscope is 
then placed in a horizontal position, and 
the eye-piece having been taken out, the 
tube is p<issed through the cone and the 
eye-piece replaced. The object to be 
photogi'aphed, which should be as trans- 
parent as possible, is then secured on the 
stage of the microscope, the manner of 
doing which, when the stage is vertical, 
varies with the construction of the mi- 
croscope. This may be done with two 
small slips of wood 3^ in. by | in. under 
the stage, one on each side of th open- 
ing, and two small india-rubber bands 
slipped over the ends of both wood and 
slide. The object can then be focussed 
on the ground-glass screen, but as the 
microscope is not specially constructed 
for the purpose, the chemical and visual 
foci do not coincide, and the chemical 
focus must be found by experiment. A 
few trials, using the fine adjustment, 
will give the requisite difference between 
the two foci, which, once found, is con- 
stant. A strong light must be em- 
ployed, but not direct sunlight. The 
light from a white cloud on a bright day 
is the best illuminator. No special collo- 
dion or developer need be used, beyond 
being of the best, a necessary point in 
every photographic operation. The ex- 
posure will, of course, vary with the 
intensity of the light, quality of the 
lenses of the microscope, sensitiveness of 
the rUte, &c. It should, however, h(^ 
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short, AS the image b very bright with 
a good microscope. If there are many 
to do, it will be found adrantageous to 
coutrive an arrangement of both micro- 
Kco]>€ and camera on a board which can 
be screwed to the camera stand. Some 
o|)orators prefer to work without the 
eye-piece of the microscope, but there is 
tlicn sometimes an objectionable flare in 
the centre of the picture. The eye-piece 
occasions some little loss of light, and 
therefore it would be preferable to work 
without it if possible. 

Gilding^. — Wood, leather, paper, 
and similar substances, are gilt by fas- 
tening on leaves of gold by means of 
some cement ; metals are gilt chiefly by 
amalgamation, or by the action of gal- 
vanism. The necessiiry materials are a 
cushion, knife, and tip, a large, short 
and thick camel-hair brush, cotton-wool, 
and oil and japanncrs' size. Gold leaf is 
sold in books of 25 leaves, each about 
3 in. square. It is reckoned by the 
hundred, that is, the contents of four 
books, and gilders calculate a work to 
require so many hundreds, not so many 
books. There are 13 varieties of tint, 
ranging from a deep orange red down 
to a white approximating silver. The 
cushion is a piece of wood about 8 in. 
by 5, covered first with baize, and then 
with buff leather tightly stitched. At 
one cni there is a raised edge or screen 
of pa/chment, which turns partly round 
the sides. This is to prevent the leaves 
being blown away by any chance wind. 
Underneath, the cushion has two, and 
sometimes three small loops of leather, 
one for inserting the thumb to hold it 
by, the others for sticking the knife and 
camel-hair brush m. The knife for 
cutting the gold le<if has a long flexible 
blade, which should not be too sharp, 
set in a light handle like a palette knife. 
The knife must be always kept clean 
and bright. The tip is a large flat 
brush lor taking up and placing the gold 
leaf. It is made of very long squirrers 
hair, set thinly between the flat pieces 
of card. Cotton-wool and the thick 
camel-hair brush are used for dabbing 
down the gold and removing superfluous 
pieces. There are two kinds of gold 



size, fat oil and Japftimen* size. The 
former is the morednrable and brilliant, 
so that japanners' size shonld never be 
employed except for mending small 
places and imperfections, or where time 
18 of great importance. The gold from 
which gold leaf is made must be very 
pure ; it is hammered out, after it has 
been rolled as thin as paper, by being 
put between the leaves of a book of 
parchment and extremely thin skins, 
called gold-beaters' skin; the book is 
then laid upon a block of marble, and 
beat with a heavy hammer. When the 
leaves of gold are extended to the full 
size of the book, they are divided, and 
each portion is placed between the leaves 
of another book, which is hammered as 
before. This process is continued till 
the requisite thinness is acquired. Pale 
leaf gold has a greenish yellow colour, 
and is an alloy of gold with silver. Dutch 
gold is copper leaf coloured yellow by the 
fames of zinc. It is much cheaper than 
true gold leaf, and is very useftil where 
large quantities of gilding are wanted in 
places where it can be defended from 
the weather, by being covered with var- 
nish ; it changes colour if exposed to 
moisture. Silver leaf is prepared in the 
same manner as that of gold, but is liable 
to tarnish, except it is well secured by 
varnish. If covered with a transparent 
yellow varnish, it has much the appear- 
ance of gold. 

Oil Gilding on Wood. — ^The gild- 
ing on wood, called oil gold, cannot be 
buinished, and is always of the natural 
colour of unwrought gold. It has the 
advantage that it may be washed and 
cleaned with water, which burnbhed 
gold never can. It is often used for 
picture frames, parts of furniture, and 
mouldings of apartments; as it stands 
the weather, it is also employed for out- 
door work. The surface to be gilded 
should fli'st of all be rubbed smooth, 
if stone with pumice, if wood with 
Dutch rushes, if a very bright level 
effect is desired. After this it should 
have its priming of glue size, and 
two coats of oil paint and one of 
flatting. To enrich the colour of the 
gold, these last may be laid down in red 
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or yellow. White, however, is usually 
preferred, as the darker colour renders 
any imperfection in the gold-sizing more 
difficult to detect. When the last coat 
of paint is thoroughly dry, rub it over 
with wash leather, to render it smooth 
and free from dust or grit. If there 
are any patterns or figures which are to 
be left ungilded, they should be lightly 
pounced over with white to prevent the 
gold leaf adhering to them. Another way 
is to paint them over with the white of 
egg diluted with water. If any gold 
sticks to this, it can be easily washed 
or wiped off with a moistened handker- 
chief. When ^11 is i*eady for sizing, 
strain sufficient size through muslin, 
and put some out on the palette, adding 
to it enough ochre or vermilion, mixed 
with oil alone, to colour. Then with a 
stiff hog-hair tool commence painting it 
on the surface, taking care to lay it on 
smoothly, and not too thick. If put on 
too thickly it runs, and leaves wrinkles 
in the gilding. Size always from left to 
right, beginning at the top of the sur- 
face, and workmg downwards. Move 
the brush lightly and firmly, mapping 
out the surface to be sized into several 
squares, and finishing and cross hatch- 
ing each before proceeding ^onwards. If 
there are patterns to be left ungilded, 
carefully trace round their outline first 
with a sable pencil, and then fill in the 
interstices. When the whole surfiice is 
covered with size, give it a thorough 
iuspection to make sure there is no 
faulty portion, and if there is, delicately 
touch in the size with a small pencil. 
When very perfect gilding is required, 
it should be sized twice, the first coat 
being allowed to dry thoroughly before 
the second is applied. In carved work, 
be careful to dip the brush down into 
the hollows of the carving. It is a 
good plan to size over-night, so as to 
gild in the morning. But all size does 
not dry alike, sometimes taking 12 to 
24 or 30 hours before it is ready 
for the gold leaf; in damp weather 
or positions, always more than in dry. 
~!!he readiness of the size can only 
be ^ ascertained by the touch. If on 
being touched by the finger the surface 



daubs or comes off, it is not ready, and 
must be left; if it feels clammy and 
sticky, it is sufficiently matured. If 
too dry it must be sized again. The 
books of gold leaf should always be 
placed before a fire half an hour pre- 
vious to use, in order to thoroughly dry 
the gold and make it more manageable. 
When all is ready, shake out several 
leaves upon the gold cushion, and blow 
them towards the parchment screen. 
Then carefully raise one leaf with the 
blade of the knife, and place it on the 
cushion, gently breathing on it to flatten 
it out. If it cockles up, work it about 
with the knife-blade until it lies flat. 
Then replace the knife in its loop under 
the cushion, and taking the tip, pass it 
lightly over your hair, thus acquiring 
sufficient greasiness to enable the gold 
to stick to it. I<ay the hairy portion of 
the tip upon the gold leaf, and then 
raising it, apply it to the sized surface. 
As in sizing work from left to right be 
specially careful to let each leaf overlap 
slightly, so as to avoid gaps and spaces. 
Lay on whole leaves as far as the space 
allows, and then proceed to gild the 
curves and corners which need smaller 
pieces. Place a leaf flat and smooth on 
the cushion, and then taking the knife 
in the right hand, draw the edge easily 
and evenly along it with a gentle pres- 
sure. Divide the leaf into as many 
pieces as required, and lay on as before. 
When all the ground is complete, give a 
very careful inspection to make sure 
there are no portions ungilt, however 
small, and mend them at once. Next 
take a piece of cotton-wool, and gently 
dab or press the gold down all over, 
finally brushing off the superfluous 
pieces either with cotton-wool or the 
camel-hair brush. It is a good p)an 
to stipple the gold with a large stiff 
hog-hair tool, quite dry and clean, as 
this gradually softens and removes the 
niarks of joining and other little imper- 
fections. Finally smooth the gold with 
a clean piece of wash-leather, and it is 
completed. With regard to gilding 
with japanners' size, the same instruc- 
tions apply, except as to the time neces- 
sary to wait between sizing and gildigg. 
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If japanncrs' size is used pure, it will be 
ready Id from 20 to 30 minutes, but 
bottur gilding can be made by mix- 
ing one-third oil size with two-thirds 
of jn])auuci*8' size. Tiiis will be ready 
in about 2 or 4 hours from the 
time of ]>utting on. When all the gild- 
ing is finished, dilute one-third very 
clean and pure imrchment size m two- 
thirds water, and brush it all over the 
surface of the gold to enrich and pre- 
serve it. If it is necessary to gild in a 
pobition much exposed to touch, as the 
base of a })illar, or string-courses, it is 
as well to give the gold a coat of mastic 
varnish thinned with turpentine. There 
are various processes which tend to 
enrich and vary the effect of gilding. 
Glazings of tninsparent colour are some- 
times applied for the purpose of deaden- 
iii;j; its lustre. Il^iw sienna passed thinly 
over a sheet of gold gives it a leathery 
ajipcarance. A good effect may be pro- 
duced by stencilling a small diaper in 
umber, sienna, or Indian red, over gold, 
especially if tliere is foliage or arabesque 
work upon the gilding, as the small 
diaper affords an agreeable relief. This is 
the easiest mode of gilding ; any other 
metallic leaves may be applied in a 
similar manner. 

Japanners* Gilding is where orna- 
ments are drawn in gold upon japanned 
work, and is often seen in folding 
screens and cabinets. The ornaments 
are formed by a camel-hair pencil, with, 
japanners' gold size, made by boiling 
linseed oil with gum ammi, and a little 
vermilion. When the size is nearly dry, 
gold powder or gold leaf is applied. In 
all cases where gold has been fixed on by 
means of linseed oil, it will bear being 
washed without coming off. 

BuRNisiinD, OR Water Gilding, will 
not bear being wetted, and is only fit 
for work to be always kept within 
doors. For this gilding the wood is first 
covered with 4 or 5 coats of whiting and 
size ; and that the gilding should be 
perfect, it is necessary that there should 
be a sufficient body of whiting. When 
these are dry, they are laid over with a 
coat of gold size, made of Armenian bole, 
a little wax, and some parchment size. 



When the sixe is dry, a portion of the 
snrfoce is wetted plentifully with dear 
water and a soft brush, and a leaf of 
gold is apphcd, so as aimoet to float on 
the water, when it inatantlj settles 
down and adheres to the size. Qnai 
care must be taken not to suffer anj of 
the water to come over the gpld, or a 
stain will be produced. When the whole 
is covered with gold leaf, the effect is 
what is called matt, or dead gold, and is 
the natural colour of gold not barnished. 
Such parts as are required to be bur- 
nished are rubbed over with a burnish- 
ing tool of agate. Ornaments executed 
partly matt, and partly burnished, have 
a very rich effect, which is seen in most 
picture frames. As ali*eady stated, bur- 
nished gilding cannot be cleaned with 
water, though oil gold may; but the 
matt portion of water gilding is so like 
oil gold, as not to be distinguished bj an 
inexperienced eye ; and it may be very 
desirable to know, in that case, by 
which of the two processes it has been 
executed, with a view to cleaning it 
when soiled by flies or otherwise. This 
may be ascertained by observing in some 
crack or crevice whether the gold is 
laid on a coat of whiting ; and if there 
IS no other method, a small scratch with 
a knife may be made in some unimpor- 
tant part to ascertain the fact. On 
account of the impossibility of washing 
water gilding without injury, it is neces- 
sary to tiike great cai*e to protect it 
from flies, or other causes of soiling it, 
by covering it over with very fine net. 
Frames executed in water gilding are 
sometimes required to be regilt ; this 
cannot be done without taking off the 
whole of the whiting, and commencing 
the process again, which is expensive. 
When this is done, the frames may be 
either regilt in the water or in the oil 
manner; and as the last is much the 
cheapest, it is sometimes preferred, al- 
though it cannot be burnished. 

Gilding Signs or Letters. — ^The follow- 
ing method is adapted for working in 
the open air, when the ordinary process 
with the cushion is rendered difHcult if 
there is much wind to blow the gold 
leaf about. Take a sheet of tissue 
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paper and inib it over on one side only 
with a piece of white wax. This should 
be rubbed rather briskly over the sur- 
face of the tissue paper, which should be 
placed on something flat, so that the 
wax is spread evenly throughout. The 
paper which has thus been rubbed will 
possess a certain sticky quality, scarcely 
perceptible to the touch, but sufficient 
to cause the gold-leaf to adhere to it. 
After a whole sheet of paper has been 
waxed as described, it should be cut into 
squares a little larger than the leaves of 
the book of gold. The gold-leaf book 
must be opened and the waxed side of 
the tissue paper gently pressed upon the 
gold leaf with the hand. On removing 
the paper the gold leaf will be found 
attached to it. The gold leaf being thus 
secured upon the tissue paper, is ready 
for use. It is evident that the difficulty 
experienced through the thinness of the 
gold is by this means to a gi cat extent 
overcome. The tissue paper may be 
used over and over agam. It is sup- 
posed that the letters to be gilded have 
been written in the most suitable 
material, and that they are ready to 
receive the gold leaf. Take up the 
tissue paper and place it with the gilded 
side to tlie letters, and having rubbed 
the back lightly with the hand, the old 
will come ofi' the paper and adhere 
firmly to the mordant with which the 
lettering has been written. By this 
method very little gold is wasted, as the 
tissue paper being semi-transparent, the 
gold leaf shows through it, and the 
operator can see where any portion of 
the gold adheres to the paper, and can 
accordingly place it on such portions of 
the work as it will best fit without an 
undue number of joinings, though by 
this process, if the gold leaf is good, not 
the slightest trace of joining is discern- 
ible. The gold leaf should be gently 
dabbed over with a pad of cotton-wool, 
which will smooth the surface of the 
gilt, and remove all superfiuous pieces 
of gold leaf. As a newly-painted sur- 
face is sticky, if the gold leaf were to 
be applied to it, it would adhere to 
paits of the ground colour where the 
mordant had not touched and where the 



gold was not required. It is needful, 
therefore, before the letters or parts to 
be gilded are marked out, that tht 
newly-painted surface should be dabbeci 
over lightly with dry whiting; but 
care should be taken that the loose 
particles are dusted off by the gentle 
application of a silk handkerchief, if 
the ground is a dark one, this pouncing 
will so far lighten it, that the gilder 
will be able to distinguish any lines he 
may make with size, as the size will re- 
store the ground to its original colour. 
But if the ground is a light one, the 
pouncing will not have this effect, and 
it becomes necessary to mix some kind 
of colour with the size to enable the 
gilder to make certain that he has 
thoroughly covered the portion to be 
gilded. For pouncing, put some pow- 
dered whiting in a small linen bag, tie 
it up tightly, and gently dab it ovei 
the parts to be pounced. The whiting 
is removed from the ground after ,the 
gold le.af is applied, by means of a damp 
chamois leather. The mordants for 
gilding are of different kinds. Picture- 
frame gilders generally use gildei-s* size, 
made of fat oil, in which yellow ochre 
has been ground. This is a good ma- 
terial for the sign-writer, but it is too 
thick for general adoption, especially in 
cold weather, when it is unmanageable 
with the sable pencil. In hot weather, 
however, it is not so thick, and may 
often be used with advantage. The 
gold leaf must not be applied to this size 
for at least 24 hours after its application, 
and it will remain tacky for 2 or 3 
days. When the gilding has to be 
finished more rapidly, japanners* gold 
size is generally employed. The gold 
leaf may be laid on this in about half an 
hour after its application, as it dries 
very rapidly. Sometimes the gilder is 
compelled to prepare his work and put 
on the gold leaf a few minutes after- 
wards ; in this case, gold size alone is 
used. But if an interval of a few hours 
is no object, it is customaiy to add oil 
varnish to the gold size, regulating the 
quantity according to the time at dis- 
posal. Linseed oil should not be mixed 
with gold sue to retard its drying pro* 



800 



WORKSHOP RECEIPTS. 



pcrtiet, because it is apt not only to 
destroy the adhesiveness of the size, bat 
to sweat through and discolour the 
metallic leaf. A few drops of boiled oil 
may be added to the size occasionally, 
but as a general rule, varnish will be 
tound preferable to the oils. 

Burnished Gilding on Glass, — ^The 
gold used is the ordinary gold leaf. 
Procure some fine isinglass, and place 
about as much in a tea-cup as will cover 
a sixpenny piece, and then pour on it 
about half a cupful of boiling water, 
which will dissolve the isinglass. Be- 
fore the water is cold add about as much 
K})irits of wine as there is water in the 
cup ; then strain the whole through a 
clean silk handicerchief, and the mordant 
IS ready for use. The addition of the 
spirits of wine is most material, as 
without it the gilding ainnot be satis- 
factorily accomplished. Whatever may 
be the design or lettering has to be exe- 
cuted on the glass ; it must first be set 
out on a sheet of white i)aper, and 
painted with Brunswick black, so that 
it can be seen on the reverse side. This 
paper with the writing revei-sed should 
be fixed at the edges or corners to the 
glass, the writing, of course, appearing 
backwards. The glass having been 
tlioroughly cleansed and rubbed with a 
silk handkerchief, the gilding may be 
commenced, the gold leaf being laid on 
the revei*se side to that to which the 
paper is attached. It is usual to place 
the glass in a slanting position on an 
easel, the lines of lettering not being 
horizontal, or reading from leflb to right, 
but perpendicular, reading from top to 
bottom. The mordant is put on with a 
large soft camel-hair pencil, and the 
gold leaf is lifted from the cushion and 
placed on the mordant with a tip, after 
having been cut to the required dimen- 
bions. If the line of writing is less than 
3 in. in height, it is advisable to gild 
the whole line, without paying any 
regard to the shapes of the letters, so 
that when the line is finished it will be 
a solid piece of gilding about the same 
height and length as the letters. The 
first piece of gold leaf should be placed 
at the beginning of the line, which is 



the top of the glutyand each BQooeediiig 
piece below it, the diflferent pieces just 
overlapping each other. It is necessary 
to be particular in this, foi if the pieces 
of gold do not meet, the interstices will 
probably show when the work is com- 
pleted, and will prevent the uniformity 
of burnish. For letters larger than 3 in. 
in height, the gilding may be made to 
cover each letter, leaving the spaces 
between untouched. As soon as this 
part of the eliding has been completed 
it should be left to dry In a warm room, 
or placed before the fire, in which case 
it will be dry in a few minutes. When 
the gilding is perfectly dry and bright, 
it should be rubbed over very gently 
with a piece of cotton-wool. This will 
heighten the burnish of the gold, and 
remove the loose pieces which do not 
adhere to the glass. After the gilding 
has been treated as described, a flat soft 
camel-hair brush charged with the 
isinglass size should be passed lightly 
over the work ; but not worked to and 
fro, or it will remove the gold leaf. The 
size should be flowed on freely and 
rapidly, and if any small pieces have 
been omitted, no attempt should be 
made to retouch them while the size is 
wet. When it is dry the gilding will 
resume its brightness. In order to 
complete the burnish of the gold, some- 
times hot water is poured over the 
gilding, and this not only washes out 
any little specks which may appear on 
the front of the gold, but enhances its 
brilliancy considerably. The hotter the 
water poured over the work, the brighter 
does the gilding become, but care must 
be taken, as beyond certain degrees of 
heat the water will break the glass. 
This was very common, but the hot- 
water bath now is often dispensed with, 
and the size coated over the gilding ib 
applied hot. This method is not quite 
so eflective but it is much safer. The 
whole of the gilding has now to be re- 
peated. A second layer of gold leaf 
over the first is necessary to ensure a 
satisfactory result. The second coat of 
gold is put on with the isinglass size, 
the same as the first ; and as it dries, 
the gilding viewed from the front of the 
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glass will present a rich and finished 
appearance. The loose pieces of gold 
should be removed as after the first 
coat, by means of cotton-wool gently 
rubbed over the work. Another coat 
of size made hot may now be applied, 
and the gilding is ready to be written 
upon. It is better to leave the gilding 
on for a day or two before writing upon 
it, because the ismglass does not get 
thoroughly hard, though to all appear- 
ance it is perfectly dry in an hour or 
two. If the gilding is left untouched 
for two or three months, the action of 
the spirits of wine will cause the gold 
leaf to adhere so firmly to the glass that 
it will be difficult to remove it by any 
amount of washing with water ; where- 
as in the course of a few days after it is 
laid on, it may be readily removed by a 
damp sponge. There are several ways 
of transferring the outline of the writing 
to the gold. The most expeditious 
method is to rub some dry whiting over 
the front side of the writing, on the 
paper, place this over the gilding, face 
downwards, then go over the outline of 
the letters with a pointed stick or hard 
pencil. On removing the paper, it will 
be found that where the letters have 
been traced, the whiting has marked the 
gold. Having an outline of the writing 
or design, next paint the letters with a 
sable writing pencil, and the ordinary 
japan black used by coach painters. If 
on turning the glass round it should be 
seen that the japan black deadens the 
gilding, or is perceptible m any way on 
the front of the glass, another coat of 
size should be passed over the gold to 
prevent the black from coming through 
the gold leaf. When the japan black is 
hard, the superfluous gold must be 
washed off with a sponge and warm 
water. When the japan is dry, the 
edges of the letters may be cut sharp 
and true by passing a small chisel along 
a straight edge, so as to trim the writing 
and make the tops and bottoms perfectly 
regular. All the straight lines of the 
letters may be thus trimmed, but the 
curved ones must be perfected with a 
writing pencil. The softened coloured 
thicknesses added to the letters are 



pamted with the ordinary oil colours 
thinned with boiled oil and turpentine, 
the latter being used sparingly. Three 
or more tints are generally mixed on the 
palette, with a separate pencil to each, 
and these are softened with a larger 
sable pencil, and the outer edges are cut 
up with a pointed stick guided by a 
straight-edge, whilst the colour is wet, 
and the superfluous colour is wiped off 
with a piece of rag. By this means a 
sharpness of outline is obtained which 
the most skilful writer would fail to get 
by the mere use of the pencil. The sha- 
dow is put on as soon as the thickness is 
dry, and not being softened down, quick 
drying colours may be employed. 

Preparation and Gilding op Pic- 
ture Frames. — Suppose that we have a 
plain picture frame ; it is made by the 
joiner into a 12-feet length of moulding, 
and in that state it passes into the hands 
of the gilder. He first gives it a prim- 
ing of hot size and whiting, called thin 
white. The whiting employed by the 
gilder is not the same as that used for 
domestic purposes, but is finer and more 
free from gi'it. The size employed is 
prepai'ed by the gilder from parchment 
cuttings, or glove cuttings. The cut- 
tings are well washed in water, and then 
boiled in a certain quantity of clean 
water, until the latter has a particular 
degree of adhesiveness, which can only 
be deteimined by experience ; this is 
then poured off into a clean dry vessel, 
and allowed to cool. When about to be 
used, the grease at the top and the sedi- 
ment at the bottom are cut off with a 
knife, the size is melted in an earthen 
pipkin, and a small quantity of finely- 
powdered whiting is mixed up with it. 
When the thin white is dry, all holes and 
irregularities in the moulding are filled 
up with putty. This putty is not the 
same as that employed by the glazier, 
but consists of whiting and size mixed 
to the consistence of putty. When the 
puttying is dry, a coating of thick white 
is laid on with a brush. This thick white 
differs from the thin white only in hav- 
ing a larger proportion of dry whiting 
mixed with a given amount of size, the 
consistence attained being rather thicker 
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than that of oil ))iuut. When the first 
thick white is diy, another is laid on in 
the same manner, and, similarly, a third, 
a foui'th, and a fifth, are laid on, all 
about equal in thickness, and each one 
tniini; purtoctly dry before the next is 
applied. As in laying on this large body 
of thick white, the fine squares, hollows, 
and fillets would be liable to be stopped 
up and lose all their clearness and sharp- 
ness, opening tools, consisting of crooks, 
chisels, and gouges, are drawn along the 
fine parts of the moulding, while the 
thick white is still wet ; by which means 
the forms of the various mouldings are 
retained. This is still better effected by 
the double opening white, which consists 
of two thick whites; the one laid on 
almost immediately after the other, by 
which a thick soft coating covers the 
moulding. Hard stones, shaped to the 
forms of the mouldings, together with 
the opening tools before described, are to 
be worked over every part of the mould- 
ing, by which asperities are smoothed 
down, depressions filled up, and edges 
brought up nearly to their required 
sharpness. In this state the whiting on 
the moulding is from one-sixteenth to 
one-twelfth of an inch in thickness. It is 
now trimmed at the back and edges by 
cutting otf the whiting which had Howed 
over from the front, which prepares it 
for the process of smoothing. This is 
done by means of pieces of pumice and 
other stones, shaped so as to fit the 
various parts of the moulding. A sponge 
or soft brush is used to wet the mould- 
ing, and the stone which is to be used, 
being likewise wetted, is rubbed or 
worked to and fro along the moulding 
until that part is perfectly smooth. An- 
other stone, fitting a different part, is 
then used in the same way ; find so on, 
until every part of the length and 
breadth of the moulding has been worked 
over by the stones. The moulding, if 
the smoothing has been properly per- 
formed, now presents a smoothness of 
surface exceeding, and a keenness of the 
edge nearly equsilling, that which the 
moulding presented when it left the 
hands of the joiner ; but this must be 
attained without rubbing off too much 



of the whiting, since the whole beauty 
of the frame mainly depends on haring 
a sufHdent body or foundation of whit- 
ing. The brilliant bnmiahing on frames 
is, in a peculiar dcjpee, dependent on the 
whiting which is nrst laid on the wood, 
and which, if deficient in quantity, cannot 
be adequately replaced bj other means. 
The moulding being thoroughly dried 
from the effects of the smoothing, is 
rubbed down with glass-paper or sand- 
paper, to take off any little asperities 
that may remain, and to make the whole 
perfectly smooth. It is now ready for 
the process of gold-sizing. The burnish 
gold-size used in this process Is composed 
of ingredients exceedingly opposite in 
their nature, such as pipeclay, red chalk, 
black-lead, suet, and bullock's blood. 
This diversity of ingredients is intended 
to produce different effects; one sub- 
stance helps to give a brilliancy to the 
burnish, another to the mellowness and 
smoothness, and so on. The form in 
which the gilder purchases his burnish 
gold-size is that of a solid rather softer 
tiian butter. He first takes some very 
clear size, boiled purposely to a smaller 
degree of strength than the size for thick 
white, or, if already boiled, weakened by 
water. This size he melts in an earthen 
pipkin, but without making it very hot, 
and then mixes the gold size with the 
melted size by means of a clean brush, 
much in the same manner as a painter 
mixes his oil paint; the consistence to 
be about equal to that of cream. It is 
a source of some confusion that the same 
term, bui*nish gold-size, is applied to this 
creamy liquid, as to the thicker sub- 
stance from which it is prepai*ed ; it is 
necessary to say mixed gold-size, or un- 
mixed gold-size, in order to indicate 
which is meant. This gold size is laid 
on the moulding either with a very soft 
hog-hair brush, or by a large camel- 
hair pencil, fixed in a swan's quill. The 
gold size must be barely waim, and must 
be laid on with great care so as to leave 
it equally thick in every part, and ob- 
literate the marks of the brush ; upon 
the due observance of a medium between 
hot and cold, strong and weak, and thick 
and thm, in the gold size laid on, de- 
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pends roach of the beauty of the mould- 
ing when gilt. From 4 to 8 coats of 
this gold size are laid on the mould- 
ing, each one being perfectly dried before 
the next is applied. A soft, partially- 
worn piece of glass-paper is occasionally 
used, to take off any little roughness 
that may exist. When a sufficient body 
of gold size is laid on, it is carefully 
washed with clean water, a soft sponge, 
and a piece of linen rag. This must be 
done with attention to the soft edges, 
which are very likely to lose the whole 
of their gold size, if care is not used ; 
the object is to produce a perfectly 
smooth surface, especially in those parts 
which are to be matt gold. The test of 
good work is to produce the smoothest 
surface with the least loss of gold size. 
When the moulding is partially dry from 
this process, the matt parts are polished 
with a piece of woollen cloth, and the 
parts to be burnished receive another 
coating of gold size, laid on as smoothly 
as possible. The piece of moulding which 
is to be gilt is laid along the bench 
with one end higher than the other ; and 
as the width of the moulding is broken 
up into several divisions, such as hollows 
and squares, it would be impossible to 
make a leaf of gold bend into all the 
various parts without breaking. The 
gilder learns by experience how many 
separate lays, as they are called, of gold 
will be required to cover the width of 
the moulding without the breaking of 
the gold into irregular fractures called 
spider-legs. In general, a deep hollow, 
or a depressed square, cannot be gilt at 
one lay, but must be covered with two 
strips of gold laid side by side and meet- 
mg at the centre of the depression. 
When the gilder has made his decision 
as to the number of lays that will be 
required, he selects one lay, and pro- 
ceeds with it through the whole length 
of the moulding before he begins another 
portion of the width. If the necessary 
lay be about j or -I of an inch in width, he 
cuts the leaf which is spread out on his 
cushion into four strips ; if it be about 
1 in. in width, he cuts the leaf into three, 
regulating the division of the leaf of 
|;old according to the width of the lay. 



It IS not often that a larger piece than 
half a leaf is used at once. The gilder 
has at hand a pan with clean water, 
and two or three camel-hair pencils of 
different sizes. With one of these pencils 
he wets a few inches of that part of the 
moulding which is to form his first lay, 
taking care not to wet much beyond 
that lay. The water is to be allowed to 
remain pretty full on the surface, afler 
some of it has been imbibed by the gold 
size. The gilder then takes his tip in 
his right hand, and lays it on the slip of 
gold, which slightly adheres to the hairs ; 
whence he places it on the moulding, 
with particular attention to straightness 
of direction. It frequently happens that 
the hairs of the tip will not take up the 
gold ; in such case it is usual to rub the 
hairs between the cheek and the palm of 
the hand, by which their power of tak- 
ing up the gold is increased. When the 
gold is laid on it is blown forcibly, to 
expel as much of the water as possible 
from beneath it, the dry camel-hair 
pencil being used to press down any 
parts which fail to adhere. Another 
portion is then wetted, and another piece 
laid on, lapping about ^ of an inch over 
the end of the former piece. Thus the 
gilder proceeds, piece after piece, until 
the one lay is carried down the whole 
length of the moulding, he then proceeds 
with another lay joining the former. 
In doing this he has to observe that the 
water must be made to flow a little over 
the edge of the former lay, but not so as 
to wash it up, or break away the edge ; 
the second lay must lap a little over the 
first, and therefore the water must like- 
wise extend over the first lay. Thus he 
proceeds with all the lays into which he 
has found it necessary to divide the 
width of the moulding; every piece, 
lengthwise, lapping over the piece pre- 
viously put on, and every lay lapping 
over the previous lay. The moulding is 
then set aside to dry. There is a par- 
ticular state or degree of dryness, known 
only by experience, in which the mould- 
ing is in a fit state for burnishing. The 
burnishers used by the gilder are either 
of flint or agate, generally the former ; 
the steel burnishers employed by the 
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jeweller would not do for the gilder. 
Buruishcrs of dificrcnt forms and sizes 
muift be employed, in order to adapt 
thom to the part of the work which is 
beinjr burnished; they are generally 
crooked or curved near the end. When 
the burnishmg is done, those parts which 
have not l>ccn burnished are weak sized, 
tli.-it is, they are wetted with water in 
wliiih .1 very little clear piece of size 
has been melted; this helps to secure 
tlic gold. When dry, the gold is wi|)ed 
carefully with a piece of soft cotton- 
wool, to remove rough or ragged edges 
of gold ; and there are now visible a 
number of little breaks, holes, and faulty 
places in the gilding, arising from the 
impossibility of laying on the gold quite 
soundly and i>erfectly. These defective 
parts are repaired by the process of 
faulting, which consisU of cutting up a 
leaf of gold into small pieces and laying 
them on the faulty places, previously 
wetted, with a camel-hair pencil. If 
the defective part is on the burnish, it 
is necessary to be careful not to wet any 
part but what is to be covered by the 
gold, as it will stain the burnished gold. 
When the faulting is dry, the gold is 
again carefully wiped, and finally wetted 
with finishing size. This is clear size 
of a certain degree of strength, laid on 
the matt parts with a peucii, and com- 
pletes the process of gilding. When a 
glass frame is to be gilt, the joiner's 
work is generally quite completed before 
the gilder begins, and great care is re- 
quired in whiting such frames, to pre- 
vent filling up the corners with whiting, 
and giving them a clumsy appearance. 
For this purpose, modelling tools, such 
as chisels, gouges, and crooks, are used 
to clear out the corners from time to 
time, and preserve the original sharp- 
ness and clearness of the several parts. 

Composition for Moulding. — ^The fol- 
lowing is used by gilders ; — Mix 14 lbs. 
of glue, 7 lbs. resin, \ lb. pitch, 2} pints 
linseed oil, 5 pints of water, more or 
/ess according to the quantity required. 
Boil the whole together, well stirring 
until dissolved, add as much whiting as 
will render it of a hard consistency, then 
press it into mould, which has been pre- 



yioosly oiled with iw«et oil. No men 
shonld be mixed than can be lued before 
it becomes sensiblj hard, as it will re- 
quire steaming before it can be used 
again. Another receipt ; — Make a very 
clear glue with 3 parts of Flanders gloe 
and 1 part of isinglass, bj dissolving the 
two kinds separately in a large quantity 
of water, and mix them together, after 
they have been strained through a piece 
of fine linen to separate the parts which 
could not be dissolved. The quantity of 
water cannot be fixed, because all kinds 
of glue are not homogeneous, so that 
some require more than others. The 
proper strength may be fonnd hj suffer • 
ing the glue to become perfectly cold ; 
it must then barely form a jellj. The 
glue is to be gently heated, then mixed 
with saw-dust sifted through a fine sieve. 
The moulds are then to be oiled with nut 
oil, and the glue pressed into the mould, 
covered with weighted board, and then 
set to dry near a stove. When the cast- 
ing is dry it is to be trimmed. 

Bumislted Gilt Frames, — When new 
burnished gilding requires varnishing, 
white hard spirit-varnish is used, or 
yellow gold lacquer. Old burnished 
work must be cleaned with great care. 
First remove the dust with a badger- 
hair brush ; afterwards clean the gild- 
ing by passing a clean sponge dipped m 
gin and water, lightly over the surface, 
wiping off the moisture with a very soft 
dry sponge or silk handkerchief; then 
apply the varnish, and finish. 

Cleaning OUt Frames. — Gilt frames 
may be cleaned by simply washing them 
with a small sponge, wet with urine, hot 
spirits of wine, or oil of turpentine, not 
too wet, but sufficiently to take off the 
dirt and fly marks. They should not be 
afterwards wiped, but left to drj of 
themselves. 

Reading Frames. — ^Take a sponge 
and some clean water and wash the 
frame well, then let it dry, procure 
some water gold-size; make some thin 
size from dry hide or parchment, mix 
enough warm with the gold size to 
enable you to work it on the frame 
with a camel-hair brush, give it two 
coats; when dry, rub it over with m 
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piece of fine sand-paper ; it will then be 
ready for gilding. When the frame is 
covered, rest it on its edge to dram; 
when perfectly dry dip a pencil into 
water, and wipe the gold over with it ; 
it will take the particles of gold off and 
make it appear solid. For any paiiis 
not covered, take bits of leaf with a dry 
pencil, and lay on as before, then give 
the whole a coat of clear parchment 
size, binish the back edges over with 
ochre, and the frame is then ready. 

Gilding Pottery. — An air-tight kiln is 
required, which must be lime-washed 
every time it is used. On a small scale 
a retort would do well, made of Stour- 
bridge clay, and fixed in brickwork, with 
access for drawing trials, bits of pitcher 
with a little gold on, drawn with tongs. 
Take \ oz. brown gold, \ oz. quicksilver, 
10 grains tin, 10 grains white-lead, well 
pound together in Wedgwood mortar 
and pestle. Then grind on glass slab 
and muller, with a few drops of water, 
for several hours ; add a drop of water 
as it dries, then repeat in turpentine, 
leaving it about the consistency of cream. 
It is then ready for use, or if kept for a 
day or two it will work better ; it is 
laid on with a camel-hair pencil. Thin 
it with turpentine, as it soon dries, and 
should be kept covered when not in use. 
A little fat oil is added to make it work 
better. To make fat oil, evaporate tur- 
pentine to the consistency of treacle. 

Gliding on Faint. — ^The paint must 
first be thoroughly dry. The letters 
must be written on the paint with gold 
size, and allowed to get a little dry, or 
else the writing will appear dull. Now 
press the gold leaf on the size, and nib 
it down with a piece of cotton-wool. If 
by accident there is more than one thick- 
ness of gold it will appear dull. 

Gilding Zinc. — First coat the zinc 
with copper by the electrotype process, 
using an alkaline copper bath, and then 
gild on the copper, as that takes gold 
very readily. Organ pipes should be 
first coated with mastic varnish, and 
then oil-gilded in the usual manner. 

Gold Size. — Yellow ochre, 1 part; 
copal varnish, 2; linseed oil, 3; tur- 
pentine, 4; boiled oil, 5. Mix. The 



ochre must be reduced to the finest 
powder, and ground with a little of the 
oil before mixing. 

Fat-oil Gold-Size is made by grinding 
good stone or Oxford ochre yeir fine in 
old fat linseed oil • when ground as stifl 
as possible, it ought to be kept for seve- 
ral years before it is used ; the longer it 
is kept the better it becomes, as it ac- 
quires a rich mellow fatness. When 
this size is to be applied to work, take 
as much as is necessary, and mix it up 
with a little good fat boiled oil to a 
proper consistence, neither too stiff nor 
too fluid; then apply the size to the 
ground, laying it very regularly and 
rather fully, yet not so as to run or fall 
into wrinkles. Gilding with oil size is 
suitable for large picture or looking- 
glass frames, figured or lettered sign- 
boards, clock faces, and various articles 
exposed to the weather, where a great 
breadth of gilt surface is required, as it 
possesses more durability and boldness 
than any other kind of gilding, particu- 
larly when the gilding is vamisl^ed be- 
fore it becomes foul. When it is neces- 
sary to revamish old gilding in oil, such 
work ought always to be well cleaned 
from dust, gi-ease, or any incrustation 
which covers the surface, otherwise the 
varnish will not dry off hai'd, but will 
remain cloudy and tacky, so as readily 
to retain dust and flies. Various me- 
thods are employed by painters and 
gilders to clean old gilt work. Some 
wash the work well with a brush or 
sponge, which is sufficient in cases where 
the ground is firm, hard, and of a me- 
tallic colour; but where the grounds 
are absorbent, with gold letters, simply 
washing with water is in general insuf- 
ficient. In such cases, employ an alka- 
line ley, made by dissolving 2 oz. of 
pearlash in 3 pints of water ; then wet 
the work over with a brush or sponge 
dipped in the ley; let it remain some 
time, afterwards, with the sponge and 
clean water, wash off a part to see if 
the surface or gilding is properly clean, 
when it must be thoroughly washed 
with plenty of pure water, and wiped 
dry with a soft cloth or a silk hand- 
kerchief. Oil of vitriol and watcri 
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mize<l until its acidity \b equal to that 
of vinegar, is very cleansing, but re- 
quires considerable practice to apply it 
equally to the work, and it mu«t not 
remain on too long, otherwise it will 
not only remove the dirt, but aUo the 
{Mint and gilding ; it requires to be used 
with caution, frequently applying the 
8|)onge and clear water, in order to dis- 
cover whether the surface ia clean. 
When it is well washed and wiped dry, 
let the work stand to dry, and after- 
wards apply one or two coats of copal 
varnish. In re varnishing old work ex- 
posed to the weather, it is best to clean 
it over-night, and if the weather is fine 
next morning, and no appearance of 
rain, high wind, or dust, apply the 
varnish about sunrise, when the warmth 
of the sun will cause it to flow, set, and 
dry quickly and hard. 

Flock Odd-Size.— ?ui 12 galls, of 
linseed oil into the ii*on set-pot ; as soon 
as it has boiled 2 hours, gradually in- 
troduce 12 lbs. of litharge. Continue 
the boiling very moderately for 6 hours ; 
let it remain until next morning, then 
bring it to simmer, and run 10 lbs. of 
gum animi and 2 galls, of oil. When 
these two runs of gum are poured into 
the iron pot, put in 7 lbs. of B.urgundy 
pitch, which soon melt, continue the 
boiling, and keep ladling it down, as 
directed for the best gold size, boil it 
moderately strong, but not over-strong, 
and when right, mix it with 30 galls, of 
turpentine, or more if required ; this 
should be left a little thicker and 
stronger than japanners' gold size, as it is 
used for paper-stainers to lay their flock 
on, and ought to dry slowly in 1 hour. 

Bronzing Gold-Size is japanners' gold 
size kept till very bright aud tough 
from age, and then heated up and 
mixed with 1 gall, of very old carriage 
varnish to 9 galls, of gold size. This is 
used for laying on bronze and also gold, 
by writers, grainers, japanners, and 
gilders. The greater the proportion of 
carriage varnish, the slower it will dry. 
Some paper-stainers like it to dry quicker 
than others, and writers and graiuers 
like it to dry quicker than gilders and 
japanners. 



Gold Powder for OiUHng. — QM 
powder may be prepared in three ways ; 
— lat. Put into an earthen mortar some 
gold leaf, with a litUe honey, or thick 
gum-water, and grind the mixture till 
the gold leaf ia reduced to extremely 
minute particles. When this ia donea 
little warm water will wash out the 
honey or gum, learing the gold behind 
in a powdered state. 2nd. Dissolve the 
pure gold, or the leaf, in nitro-muriatie 
acid, and then precipitate it by a piece 
of copper, or by a solution of sulphate 
of iron. The precipitate, if by copper, 
must be digested in distilled vinegar, 
and then w^ashed, by pouring water 
over it repeatedly, and dried. This pre- 
cipitate will be in the form of very flne 
powder; it works better and is more 
easily burnished than gold leaf ground 
with honey as above. 3rd. And the best 
method of preparing gold powder is by 
beating a prepared amalgam of gold, in 
an open clean crucible, and continuing 
the strong heat, until the whole of the 
mercury is evaporated; at the same 
time constantly stirring the amalgam 
with a glass rod. When the mercury 
has completely lefl the gold, the re- 
maining powder is to be ground in a 
Wedgwood's mortar, with a little 
water, and afterwards dried. It is then 
fit for use. Although the last mode 
of operating has been here given, the 
operator cannot be too much reminded 
of the danger attending the sublimation 
of mercury. In the small way here de- 
scribed, it is impossible to operate with- 
out danger; it is therefore better to 
prepare it accoi*ding to the former direc- 
tions than to risk the health by the 
latter. 

To Cover Bars of Copper with Gold, 
so as to be rolled out into Sheets. — 
First prepare mgots or pieces of copper 
or brass, in convenient lengths and sizes. 
T}ien cleanse them from impurity, and 
make their surfaces level. Prepare 
))lates of piu'e gold, or gold mixed with 
a portion of alloy, of the same size as 
the ingots of metal, and of suitable 
thickness. Having plooed a piece of 
gold upon an ingot intended to be 
plated, hammer and compress them 
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both together, so that they may have 
their surfaces as nearly equal to each 
other as possible; then bind together 
with wire, in oi*der to keep them in the 
same position during the process re- 
quired to attach them. After wai*ds 
mix silver filings with borax, to assist 
the fusion of the silver. Lay this mix- 
ture upon the edge of the plate, and 
next to the ingot of metal. Having 
prepared the two bodies, place them on 
a fire in a stove or furnace, where they 
must remain until the silver and borax 
placed along the edges of the metals 
melt, and until the adhesion of the gold 
with the metal is pei'fect. Remove the 
ingot carefully from the stove. By this 
process the ingot is plated with gold, 
and prepared ready for rolling into 
sheets. 

To Gild in Colours. — The principal 
colours of gold for gilding are red, 
green, and yellow. These should be 
kept in difiFerent amalgams. The part 
which is to remain of the first colour, 
is to be stopped off with a composition 
of chalk and glue ; the variety required 
is produced by gilding the unstopped 
parts with the proper amalgam, accord- 
ing to the usual mode of gilding. Some- 
times the amalgam is applied to the 
surface to be gilt, without any quick- 
ing, by spreading it with aquafortis; 
but this depends on the same principle 
as a previous quicking. 

Grecian Gilding. — ^Equal parts of sal- 
ammoniac and corrosive sublimate are 
dissolved in spirit of nitre, and a solu- 
tion of gold made with this menstruum. 
The silver brushed over with it turns 
black, but on exposure to a red heat it 
assumes the colour of gold. 

To Dissolve Gold in Aqua-Begia. — 
Take aqua-regia, composed of 2 parts 
of nitrous acid, and 1 of marine acid ; 
or of 1 part of sal ammoniac, and 4 
parts of aquafortis ; let the gold be 
granulated, put into a sufHcient quan- 
tity of this menstruum, and exposed to 
a moderate degree of heat. During the 
solution, an effervescence takes place, 
and it acquires a beautiful yellow 
colour which becomes more and more 
intense, till it has a dark golden or 



orange colour. When the menstruum 
is saturated, it is very clear and trans- 
parent. 

To Gild Iron or SUel with a Solution 
of Gold. — Make a solution of 8 oz. ot 
nitre and common salt, with 5 oz. of 
crude alum in a sufHcient quantity of 
water; dissolve 1 oz. of gold thinly 
plated and cut; and afterwards evapo- 
rate to dryness. Digest the residuum 
in rectified spirit of wine or ether, 
which will perfectly abstract the gold. 
The iron is to be brushed over with 
this solution, and becomes immediately 
gilt. 

To Gild by Gold dissolved in Aqua- 
Regia. — Fine linen rags are soaked in a 
saturated solution of gold in aqua-regia, 
gently dried, and afterwaris burnt to 
tinder. The substance to be gilt must 
be well polished ; a piece of cork is first 
dipped into a solution of common salt in 
water, and afterwards into the tinder, 
which is well rubbed on the surface of 
the metal to be gilt, and the gold appears 
in all its metallic lustre. 

Amalgam of Gold in the Large Way,— 
A quantity of quicksilver is put into a 
crucible or iron ladle, which is lined 
with clay, and exposed to heat till it 
begins to smoke. The gold to be mixed 
should be previously granulated, and 
heated red hot, when it should be added 
to the quicksilver, and stirred about 
with an iron rod till it is perfectly dis- 
solved. If there should be any super- 
fluous mercury, it may be separated by 
passing it through clean soft leather; 
and the remaining amalgam will have 
the consistence of btitter, and contain 
about 3 parts of mercury to 1 of gold. 

To Gild by Amalgamation. — The metal 
to be gilt is previously well cleaned on 
its surface, by boiling in a weak pickle 
of veiy dilute nitrous acid. A quantity 
of aquafortis is poured into an earthen 
vessel, and quicksilver put therein ; 
when a sufficient quantity of mercury 
is dissolved, the articles to be gilt are 
put into the solution, and stirred about 
with a brush till they become white. 
This is called quicking. But as during 
quicking by this mode a noxious vapour 
continually arises, which proves very 
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iujurious to the health of the workmen, 
they have adojited another method, by 
which they, m a great measure, aroid 
that dani;cr. They now dissolve the 
quicksilver in a bottle containing aqua- 
fortis, and leave it in the open air 
during the solution, so that the noxious 
va})our escapes into the air. Then a 
little of this solution is poured into a 
btisin, and with a brush dipped therein 
they stroke over the surface of the 
inutal to be gilt, which immediately 
becomes quicked. Tiie amalgam is now 
applied by one of the following me- 
thods ; — Ist. liy proportioning it to the 
number of articles to be gilt, and put- 
ting them into a vessel together, work- 
ing them about with a soft brush, till 
the amalgam is uniformly spread. Or, 
2ndly. By applying a portion of the 
amalgam upou one part, and spreading 
it on the surface, it' H.".t, by working it 
about with a harder brush. The work 
thus managed is put into a pan, and ex- 
posed to a gentle degree of heat ; when 
it becomes hot, it is frequently put into 
a pan, and worked about with a painter's 
largo brush, to prevent an irregular dis- 
sipation of the mercury, till at last the 
quicksilver is entirely dissipated by the 
repetition of heat, and the gold is 
attached to the surface of the metal. 
This gilt surface is well cleaned by a 
wire brush, and then artists heigliten 
ihe colour of the gold by the application 
^f various compositions ; this part of the 
process is called colouring. 

To Gild Glass and Porcelain. — No. 1. 
— Drinking and other glasses are some- 
times gilt on their edges. This is done 
either by an adhesive varnish or by heat. 
The varnish is prepared by dissolving in 
boiled linseed oil an equal weight either 
of copal or amber. This is diluted by a 
proper quantity of oil of turpentine, so as 
to be applied as thin as possible to the 
varts of the glass intended to be gilt. 
When this is done, which will be in 
about 24 hours, the glass is to be placed 
m a stove, till it is so warm as almost to 
burn the tingera when handled. At this 
temperature the varnish will become ad- 
hesive, and a piece of leaf gold, applied in 
the usual way, will immediately stick. 



Sweep off the aaperflnoos poitioBS of the 
leaf, and when quita cold it may be 
bumiihed, taking care to interpose a 
piece of very thin Indim paper betweea 
the gold and the bumiiher. If the vxr- 
nish is very good, this u the best method 
of gilding glass, as the gold is thus fixed 
on more evenly than in any other way. 
No. 2. — It often happens, when the var- 
nish is but indifierent, that bj repeated 
washing the gold wears off; on this ao- 
count the practice of burning it in is 
sometimes had recourse to. For this 
purpose, some gold powder is ground 
with borax, and in this state applied to 
the clean surface of the glass by a 
camel-hair pencil ; when quite drj, the 
gloss is put into a stove heated to about 
the temperature of an annealing oven; 
the gum burns off, and the borax, by 
vitrifying, cements the gold with great 
fii-mness to the glass; after which it 
may be burnished. The gilding upon 
porcelain is in like manner fixed bj heat 
and the use of borax. 

Gilding on Glass, — ^The glass must be 
thoroughly cleaned and polished. A size 
must be prepared as follows ;-^Isingla88 
1 oz., dissolve in just sufficient water to 
cover it ; when dissolved, add a pint of 
rectified spirit of wine, then increase the 
quantity to a quart with water; keep 
tightly corked. Or, take best rum ^ pint, 
isinglass, \ oz. Dissolve the isinglass in 
the rum at a low temperature, then add 
^ pint of distilled water, and filter 
through a piece of old linen. Place the 
glass fiat on a perfectly level table, then 
with a clean brush fiood the glass with 
the size to the depth of ^ of an inch, 
raise the gold leaf with a tip and lay it 
fiat on the size ; it will almost instantly 
adhere to the glass ; in 5 minutes after- 
wards place the glass endways at a slight 
angle against a wall that the surplus size 
may drain off. Allow the glass to re- 
main in that position for 24 hours, by 
that time it will be perfectly dry. Di-aw 
the pattern or letter on a piece of paper, 
and with a thick needle pierce holes on 
the lines at the distance of -^ of an inch 
apart; place the pounced paper on the 
gold sur£Eice, then dust some powdered 
whiting well on the paper that it may 
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penetrate the holes; remove the paper 
carefully, and there will remain a cor- 
rect copy of the design on the gold. 
Now fill up the outlines of the design 
with oil gold-size in which has been 
ground some orange chrome, thin it 
with a little boiled oil and turpentine. 
When thoroughly dry, wash off the sur- 
plus gold with water and a piece of 
cotton-wool. Back the glass with any 
suitable colour. 

To Gild Leather. — In order to impress 
gilt figures, letters, and other marks 
upon leather, as on the covei-s of books 
and edgings' for doors, the leather must 
first be dusted over with very finely- 
powdered dried white of eggs, yellow 
resin, or mastic gum, upon which lay 
ft leaf of gold. The iron tools or stamps 
are now arranged on a i*ack before a 
clear fire, so as to be well heated, 
without becoming red hot. If the tools 
are letters, they have an alphabetical 
arrangement on the rack. Each letter 
or stamp must be tried as to its heat, 
by imprinting its mark on the raw 
side of a piece of wjiste leather. A 
little practice will enable one to judge 
of the heat. The tool is now to be pressed 
downwards on the gold leaf, which will, 
of course, be indented, and show the 
figure imprinted on it. The next letter 
or stamp is now to be taken and stamped 
in like manner, and so on with the others ; 
taking care to keep the letters in an even 
line with each other, like those in a book. 
By this operation the resin is melted; 
consequently, the gold adheres to the 
leather ; the superfluous gold may then 
be rubbed off by a cloth, the gilded 
impressions remaining on the leather. 
The cloth alluded to should be slightly 
greasy, to retain the gold wiped off; the 
cloth will thus be soon completely loaded 
with the gold. When this is the case, 
these cloths are generally sold to the 
refiners, who burn them and recover 
the gold. 

To GUd, or Finish, Books.— The work, 
if leather, must be compassed off and 
marked with a folding stick wherever it 
IS intended to run a straight line. This 
serves as a guide when the gold is laid 
on. For good work the pattern must be 



worked in blind, and, after being washed 
with a solution of oxalic acid or a thin 
paste-wash, carefully pencilled in with 
the glai re-pencil. For morocco bindings, 
the glaire is sometimes diluted with 
water. In preparing glaire from the 
egg for immediate use, a few drops of 
oxalic acid will be found of service. The 
gilding is commenced by oiling slightly, 
with a small piece of cotton, the whole 
of the work, and arranging the hand- 
stamps and rolls so as to be conveniently 
accessible. To lay on the gold, take a 
book of the metal, open the outside leaf, 
and pass a knife underneath the gold ; 
with this raise it, carry it steadily on ta 
the cushion, and spread it even, by a 
light breath on the middle of the leaf. 
Afterwards the gold must be cut with 
the gold knife to the breadth and length 
of the places to be covered, by laying 
the edge upon it and moving the knife 
slightly backwards and forwards. Then 
rub upon the work a little sweet oil, and 
apply the gold upon the places to be 
ornamented with a cotton or tip, rubbed 
on the forehead or hair to give it a 
slight humidity and cause the gold to 
adhere. The tools, which must be pre- 
viously heated, are then applied. Calf 
will require them hotter than morocco 
and roan, and these warmer than russia 
and vellum. To ascertain their proper 
heat, they are applied on a damp sponge, 
or rubbed with the finger wetted. The 
gold which has not been impressed by 
the gilding tools must be well rubbed 
off with the gold rag, and cleared with 
a piece of fine flannel or india-rubber, so 
as to display the delicate lines of the 
ornaments as perfectly and clearly as 
possible. Attention should be paid to 
this particular; for let a book be 
finished in the most tasteful manner 
possible, unless well cleared off the effect 
is entirely lost. For gilding publishers' 
work, or where a quantity of gilding is 
desired at little expense, a stamping- 
press is brought into requisition, and by 
means of tools cut for the purpose, called 
blocks or stamps, the design is impressed 
on the side. The stamps are fixed to 
an iron plate, called a back or founda- 
tion-plate, upon which a piece of stout 
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piper hns been gluitl. I^t the paper be 
glued equally owr the ^urfiice, ami pro- 
cvw\ to form the iKittern by armnging 
tlie stainjM upon the plate 00 ns to ex- 
hibit the (lesif^n ; then take a little ])aste 
ami touch the under side of each stamp, 
and place them in exact {losition. After 
this Ls done ami the paste has become 
hard, lay the stamp or pattern thus 
formed upon the side of the volume, 
taking ciiru to have the same margin on 
the front, back, and ends. Tlien place 
the board or side u{K)n which the stamp 
IS placed, upon the platen of the stamp- 
ing press, leaving the vt^lume hanging 
down in trout of the platen, which is 
then moveil to the centre of the upper 
platen, so that the clamps will touch 
the plate on both edges at the same 
moment ; th(>n pull tlic lever so as to 
put a slight pressure upon the plate in 
order to keep both it and the side m 
their pro])cr place; adjust the guides to 
the fore-edge and head or luft-h.-ind side, 
and screw them fast; throw back the 
lever, take out the book ; examine and 
correct any irregularity in the margin 
of the pattern by moviug the guides. 
When perfectly square, j)lace a soft 
pasteboard under the stam)>, pull down 
the press, and api)ly heat. This will set 
the stamps or harden the paste and glue 
in a sh(»rt time, so that they will not 
fall off in stamping. Work for stamping 
does not recpiire so much body or pre])a- 
ration as work gilt by hand. Morocco 
can be worked by merely being washed 
with urine ; but it is safer to use a coat 
of size, or glaire and water mixed in 
proportions of 1 of tl»e former to 3 of 
the latter. Grained sheep, or, as it is 
ciilled, imitation morocco, requires more 
bo<ly to gild well. The books are ready 
for laying on after an oiled rag has been 
lightly passed over the surface of the 
leather, to cause the gold to adhere 
until it is put under the press. The gold 
leaf is cut upon the cushion to the re- 
quired size, or, if the volume is large 
and the stamps will cover its superfi- 
cial extent, the leaf may be lifted from 
the gold book by means of a block co- 
vered with wadding or cotton lap, and 
laid immediately upon the side. Ex- 



amine the pren to tee if endiciently 
heated for tlie parpoee. A little expe- 
rience will soon determine the requisite 
amount of heat. Leather work does not 
require as hot a tool for stamping as for 
hand-work, while cloth or moslin-work 
requires a shorty quick stroke, and the 
press to be hotter than for leather. The 
stamping press is heated hy introducing 
steam or gas through tubies perforated 
for the purpose. After the press is 
properly heated, throw back the lever , 
take out the pasteboard from under the 
stamp ; regulate the degree of pressure 
required for the stamp ; then place the 
side to be stamped upon the bed-plate, 
holding it firmly acainst the guides 
with the left hand, wnile with the right 
the lever is quickly drawn to the front. 
This straightens the toggles, and causes 
a sharp impresssion of the stamp upon 
the leather; immediately throw l»ck 
the lever; take out the side, and rub 
off with a rag the superfluous gold. 

To Oild Writmgs and Drawings on 
Paper or Parchment, — Letters written on 
vellum or paper are gilded in three ways. 
In the first, a little size is mixed with 
the ink, and the letters ore written as 
usual ; when they are dry, a slight de- 
gree of stickiness is produced by breath- 
ing on them, upon which the gold leaf 
is immediately applied, and by a little 
])ressure may be made to adhere with 
sutficient firmness. In the second me- 
thod, some white-lead or chalk is ground 
up with strong size, and the letters are 
made with this by means of a brush; 
when the mixtui*e is almost dry, the 
gold leaf may be laid on, and afterwards 
burnished. The last method is to mix 
up some gold powder with size, and to 
form the lettei*s of this by means of a 
brush. 

To Qild the Edges of Pap<?r.— The 
edges of the leaves of books and letter- 
paper are gilded whilst in a horizontal 
position in the bookbinder's press, by 
fii'st applying a composition formed of 
four parts of Armenian bole, and one of 
candied sugar, ground together with 
water to a proper consistence, and laid 
on by a brush with the white of nii 
egg. This coating, when nearly dry, is 
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smoothed by the burnisher. It is then 
slightly moistened by a sponge dipped in 
clean water, and sqiieezed in the hand. 
The gold leaf is now taken up on a piece 
of cotton, from the leathern cushion, and 
applied on the moistened surface. When 
dry, it is to be burnished by rubbing the 
agate over it repeatedly from end to end, 
taking care not to wound the surface by 
the point of the burnisher. A piece of 
silk or India paper is usually intei'poscd 
between the gold and the burnisher. Cot- 
ton-wool is generally used by bookbindei-s 
to take the leaf up from the cushion ; 
being the best adapted for the purpose 
on account of its pliability, softness, and 
slight moistness. 2. Screw the book up as 
tightly as possible between boards placed 
even with the edges, scrape he edges 
perfectly smooth with a steel scraper, 
burnish with an agate, then colour over 
with red bole, or chalk ground in soap, 
rub immediately dry with fine clean 
paper shavings and burnish again. The 
size, prepared by well boating up the 
white of an egg, with three times the 
quantity of water, must then be applied 
evenly with a large camel-hair pencil, 
and the gold laid on with a tip. When 
dry burnish carefully, to avoid rubbing 
ort' the gold. If it is desired that the 
edges should show red under the gold, 
Hrst colour the edges with vermilion 
mixed with glaire, and a little liquor 
ammonioB ; when dry, moisten with a 
little gold size, and while the edge is 
damp lay on the gold. 

To Gild Copper by Amalgam. — ^Im- 
merse a very clean bright piece of copper 
in a diluted solution of nitrate of mer- 
cury. By the affinity of copper for nitric 
acid, the mercury will be precipitated; 
now spread the amalgam of gold rather 
thinly over the coat of mercury just 
given to the copper. This coat unites 
with the amalgam, and will of course 
remain on the copper. Now place the 
piece operated on in a clear oven or fur- 
nace, whei*e there is no smoke. If the 
heat is a little greater than 66 degrees, 
the mercury of the amalgam will be 
volatilized, and the copper will be beau- 
tifully gilt. 

To Heighten the Colour of Yellow Oold, 



— Six oz. saltpetre, 2 oz. copperas, 1 oz. 
white vitriol, and 1 oz. alum. If it be 
wanted redder, a small portion of blue 
vitriol must be added. These are to be 
well mixed, and dissolved in water as 
the colour is wanted. 

To Heighten the Colour of Green Gold,-^ 
One oz. 10 dwts. saltpetre ; 1 oz. 4 dwts. 
sal ammoniac; 1 oz. 4 dwts. Roman 
vitriol; and 18 dwts. verdigris. Mix 
them well together, and dissolve a portion 
in water as occasion requires.- The work 
must be dipped in these compositions, 
applied to a proper heat to burn them off, 
and then quenched in water or vinegar. 

2b Heighten the Colour of Red Gold,— 
To 4 oz. melted yellow wax, add 1^ oz. 
red ochre in fine powder ; 1^ oz. verdi- 
gris, calcined till it yields no fumes; 
and ^ oz. calcined borax. It is necessary 
to calcine the verdigris, or else, by the 
heat applied in burning the wax, the 
vinegar becomes so concentrated as to 
corrode the surface, and make it appear 
speckled. 

Tq^Separate Gold from Gilt Copper and 
Silver, — Apply a solution of borax, in 
water, to the gilt surface, with a fine 
brush, and sprinkle over it some fine 
powdered sulphur. Make the piece red 
hot, and quench it in water. The gold 
may be easily wiped off with a scratch- 
brush, and recovered by testing it with 
lead. Gold is taken from the surface of 
silver by spreading over it a paste, made 
of powdered sal ammoniac, with aqua- 
fortis, and heating it till the matter 
smokes, and is nearly dry, when the gold 
may be separated by rubbing it with a 
scratch-brush. 

Gilding on Steel. — Dissolve any quan- 
tity of gold or platina in nitro-muriatic 
acid, until no efiervescence is occasioned 
by the application of heat. Evaporate 
the solution of gold or platina thus 
formed to dryness in a gentle heat ; and 
redissolve the dry mass m as little water 
as possible; next take an instrument 
which is used by chemists fcr dropping 
liquids, known by the name of a sepa- 
rating funnel, having a pear-shaped 
body, tapering to a fine point, and a 
neck capable of being stopped with ''' 
finger or a cork ; fill it with the 1 
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about one quarter |Kirt ; and the other 
thri'e iniitM matt be filled with IheTery 
lM>>t 811 i I 'h uric i'thcr. if thU is rightly 
iii.iuai;«Hl, the two liquids will not mix. 
Thi'U }>l.-in> the tube in a horiiontal po- 
yitiiiii, anil gi'utlr turn it round with the 
liD^rr nml thumb. The ether will very 
Miou be iinpri'gnated with the platina or 
^ojij, whicii may be known by its change 
o{ c(ili>ur. Kc>|il:ice it m a i>erpendiculur 
|K)sitiou, ami let it rest for 24 hours; 
haviu;; first sto}q»ed the upper orifice 
with 11 small cork. The liquid will then 
be (liviiled iutu two parts; the darkest 
citluured Ixiiii'^ uiidonieath. To separate 
thorn, take out tlie cork, and let the dark 
lit^uid flow out ; when it has diiiappeared, 
t>t«)|) the tube immediately with the cork ; 
auil wliat reinaius in the tube is the gild- 
iug liquid. Let it be put into a bottle, 
auil tigiitly corked. When an article is 
to be gilded, a vessel of glasii or uuglazcd 
ware must be jirovided, of just suthcient 
size to admit the article ; it must then 
be filled with the gilding liquid, nearly 
to the top. The steel must be very highly 
jioiished, ami entirely free from rust or 
grease. A basin, full of clean water, 
must be ready at hand ; the article must 
be immersed into the gilding liquid, and 
([uickly removed ; then quickly plunged 
into the water, and well rinsed ; it must 
next be dried with blotting paper, and 
be placed in a temperature of 150°Fahr. 
till it be comidetcly heated throughout ; 
it may then be polished with rouge and 
a soft leather, or be burnished. Pure 
gold must be employed. The ethereal 
solution may also be concentrated by 
gentle evaporation. Care must be taken 
not to wipe the steel until the heat has 
been applied. This gilding is an effectual 
protection against rust, and is very orna- 
mental. 

Gold Leaf for Illumination. — For illu- 
mination on a large scale ordinary gild- 
ers* size can be used on stout paper. 
For fine work or water-matt, gold size is 
useful, but not easy to bring to a smooth 
surface. Clear gum arable, used as 
thickly as is convenient for the paint- 
brush, makes a good ground for the gold 
leaf. The ordinary gilding size must 
be left till it is tacky, that is, all but 



dry. HmTlnf moi tlut th« oxb » pit- 
perlj tacky, or luiTiiig breathed m 
the water aiie or eam, Uj the gold Inf 
on tha work, preaaing a piece of slightly- 
greaaed paper gently on with thafingen. 
In a few minntea take op the ptps 
rather lirUkl j ttotn the work, and it 
should bring away all auperflnons gold. 
OM Paper "kcatgmgs. — The put 
which U to ahow the gilt, is first pxinted 
in common aise mixed with a little 
water ; when dry, rolled up and reprinted 
in gold size, and aa it la being printed 
the piece is drawn' out ftom the table 
into a trough, technically called a dram, 
and then the metal, which is Chinese 
bronze, is slightly laid over the snr&ce, 
and the drum tapped underneath with a 
common cane, which causes the metal to 
adhere to the gold sixe ; it is then care- 
fully drawn out of the drum and hong 
up till dry, then rolled up; to improve 
the appearance, the hangings are passed 
between two embossing rollers, which 
give the finishing touch. 

Silvering Xookizigr-g^lasses.— 

Tlie metal used is quicksilrer. The 
substance employed to make the mer- 
cury or quicksilver adhere to the sur- 
face of the glass is tin-foil, as thin as 
paper, and which has a strong attrac- 
tion for mercury. A drop of mercury 
combines with the tin-foil, and they 
become one substance, which adheres 
pretty firmly to glass. The glass to be 
silvered is made perfectly clean on both 
sides, particularly on that which is to 
be silvered. If the slightest speck ot 
dirt be allowed to remain on the sur- 
face, it will appear very conspicuous 
when the glass is silvered. The tin-foil 
is generally made ' in sheets about 6 ft. 
long and of various widths, varying from 
10 in. up to 40, the diversity of widths 
being to enable the silverer to cut out 
small pieces suitable to various-sized 
glasses. For larger sizes, the foil is 
generally made to order, and of a greater 
thickness than for smaller glasses. A 
sheet of tin-foil being unrolled, is laid 
down flat, and cut to the same shape as 
the glass, but an inch larger each way. 
It is then laid down as smoothly as pos- 
sible on the silvering stone, which is a 
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very large and carefully-prepared slab 
of slate, porphyry, or marble, perfectly 
flat and smooth. The foil is worked out 
level and smooth on the silvering stone 
by means of a smooth wooden roller, 
which IS worked over it in every di- 
rection. The silverer pours some mer- 
cuiy into a wooden bowl, and then, by 
means of an iron ladle, pours the mer- 
cury over the whole surface of the foil 
till every part is covered. The glass 
plate is then laid upon the liquid mer- 
cury; but it is not laid at once flat 
down on it, being made to slide on the 
edge of the glass first coming in contact 
with the mercury. As it is slid along, 
it pushes before it the greater part of 
the mercury, because the edge of the 
glass almost scrapes along the foil as it 
passes, that all air-bubbles and impuri- 
ties may be pushed off, allowing only a 
ihin film of very pure mercury to re- 
main between the glass and the foil. 
In this much care and delicacy are re- 
quired. It is a matter of some difliculty 
to clean the glass so perfectly as not to 
show any marks or streaks after it is 
silvered. It is often necessary to re- 
move it from the foil two or three 
times after it has been laid down, to 
wipe off specks of dirt which are visible 
when the glass is silvered, however 
difficult of detection they may pre- 
viously be ; this is especially the case 
m damp weather. This renders it ne- 
cessary that the foils for large glass, 
which necessarily require a longer time 
than small ones to perform the different 
processes, should be thicker than those 
for smaller; for such is the attraction 
between the mercury and the foil, that 
if a glass, after having been removed for 
further cleaning, is not speedily re- 
placed on tne mercury, the latter will 
combine with the foil, and give it a rot- 
tenness which will prevent its adhesion 
to the glass ; the thicker the foil, the 
less this is likely to occur. When the 
glass is properly placed on the tin-foil, 
and it is ascertained that all specks and 
air-bubbles are removed, it is covered 
almost in every part by heavy iron or 
leaden weights; so that a large glass 
will have several hundredweight press* 



ing upon it. This pressure is to force 
out from between the glass and the foil 
as much mercury as possible, so that 
the thinnest film only shall remain t^e* 
tween them. To effect this more com- 
pletely, the silvering stone is made to rest 
on a swivel underneath, by which it ean 
be made either perfectly liorizontal, or 
thrown into an inclined position. While 
the glass is being laid on the foil, the 
silvering stone is horizontal, to prevent 
the mercury fVom flowing off; but when 
the superfluous mercury is to be drained 
off, the stone is made to assume an 
inclined position, so as to ensure one 
general direction for the flow of the 
mercury. A hollow groove runs round 
the sides of the stone, into which the 
mercury flows as it is forced out from 
between the glass and the foil. A 
pipe, descending from one corner of 
this trough, conveys the mercury into a 
bottle placed beneath to receive it. Al- 
though an immense weight of mercury 
must be poured on the foil for the silver- 
ing of a large glass, yet the quantity 
which actually remains between the glass 
and the foil is extremely small. The 
glass, with the weights upon it, is allowed 
to remain in the inclined position for 
several hours, or, if the glass is large, it 
is allowed to remain until the next day, 
in order that as much as possible of the 
mercury may be pressed out before the 
weights are removed. On the removal 
of the weights, one end of the glass is 
tilted up and supported by blocks, the 
other end still remaining on the stone. 
A piece of foil is then laid on the lowest 
comer, to draw off the mercury which 
collects in a little pool at the bottom of 
the glass. In this state the glass re- 
mains fi'om a few hours to 3 or 4 days, 
according to its size. When as much of 
the mercury as possible has drained from 
the glass in this way, the glass is taken 
up, when it is found that the two 
metals have combined together, and in 
the combined state adhere to the glass, 
which neither the one nor the other 
would have done separately. The re- 
moval of the glass from the stone is ef- 
fected in different ways, according to its 
size. If it is not too wide for the arm* 
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ii|i.iu ui'tht! hilvtirer, he takes it by the 
two tMl);4*!i, litts it I'rom the stone, and 
placi's it I'llgcways on n shelf or on the 
(liH»r of the Mlveriog room, reKtinjf its 
u|i}t«r V'\'*ti npiiuot the wall, and aliow- 
10'^ niK' ci'i'Ui!!' to Iw lower than the rest, 
M) :i.<i til fUcilitatti the draining towards 
that rurucr. it' the glasx is long and 
narrow, two men take it a instead of 
oui% hut iu the Kamu manner. If, how- 
t'vur, th(> );laNH is very large, the follow- 
in:; mtnlu is sometimes adoptetl. The 
draininv; room is yituated beneath the 
vilveriii;; room, ami an o|>cuing in the 
tloor of tlic lattor is so arranged that a 
|H)rtiou of the silvering table can be let 
<iowa through it, on account of its faci- 
lity of motion round the swivel. By a 
gnidual tui'nins; of the silvtiing table, 
the stone and the ghiss upon it can be 
brouglit mtoa nearly perpendicular posi- 
tion, in this |K)sition of the glass, seve- 
ral men in the lower room grasp it hy 
the c«iges, anil place it against the wall 
of the room, whore it is letl to drain. 
When the plate is thus placed agiiinst the 
wall of the room, it is left to drain for a 
time, varyin<T from one day to several 
days, acconliui; to its size, in onler that 
nny remainiiis; siiperiluous mercury may 
leave it, and that the foil may become 
8till better attached to the surface of the 
j^lass. When the draininaj appears to be 
complete, theiijlassis ready to he applied 
to its intended purpose. The above is 
the process for silvering plate glass. But 
there is an important reason why com- 
mon glass, useti for cheai)er purposes, 
such as the inferior sort of dressing- 
glasses, cannot be silvered in this way ; 
for any heavy pressure on such glass 
breaks it at once, on account of its thin- 
ness and crookedness. These common 
glasses, which are always small in size, 
are not silvered on a stone, but on a 
board or flat box. The foil is cut to the 
requisite size, and laid on the board and 
covered with mercury, as in the former 
mstance. But instead of sliamg the glass 
on to the mercury, a piece of clean paper 
is laid on the mercury, and the glass is 
laid on the paper. The silverer now, 
'aying one hand pretty firmly on the 
glass, takes hold of the edge of the paper 



with th« other, mtid by « quick motioii, 
dnwi oat the p^per from between the 
gUw ud the foil, ju&d with it the greater 
part of the mercniy, together with air- 
bnbblet and iinpnritles, — cleaving the 
glass resting on a thin bat brilliant film 
of mercnry ; thia ia a prooesa requiring 
much manual dezteritr. The oommon 
glaai employed for these purposes is 
always irregularl j bent at its surfSsoes ; 
it is a generul rule to ailyer the concaTe 
side, when one side is more concave than 
the other. The crown glass now made 
is better than that which was produced 
a few years ago, and although it is al- 
ways cnnred, yet the curvature is pretty 
nearly the same in different tables from 
the same crate. This circumstance as- 
sists the silverer, for each ailvered glass 
acts as a weight to another of the same 
size. It is usual to silver a great num- 
ber of the same sise at the same time ; 
and as each one is silvered, it is placed 
fiat down on a shelf, or in a shallow box ; 
and on it the others are successively laid 
as they are silvered. The concave side 
of each is silvered, and as the concavity 
is nearly equal in all, each one helps to 
press out the superfluous mercury from 
the one beneath it. The silvering in 
common glasses is seldom found to be so 
perfect as on plate glass, from the im- 
possibility of giving equal pressure in 
every part. 

Silvering Cheap Looking ' glasses. — 
Place a sheet of glass, previously washed 
clean with water, on a table, and rub the 
whole surface with a rubber of cotton, 
wetted with distilled water, and after- 
wards with a solution of Rochelle salts in 
distilled water, 1 of salt to 200 of water. 
Then take a solution, previously pre- 
pared by adding nitrate of silver to am- 
monia of commerce; the silver being 
gradually added until a brown precipi- 
tate commences to be produced ; the 
solution is then filtered. For each square 
yard of glass take as much of the above 
solution as contains 20 grammes, about 
309 grains, of silver, and to this add as 
much of a solution of Rochelle salt as 
contains 14 grammes of salt, and the 
strength of the latter solution should be 
so adjusted to that of the silver solution 
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that the total weight of the mixture 
above mentioned may be 60 grammes. 
In a minute or two after the mixture is 
made it becomes turbid, and it is then 
immediately to be poured over the sur- 
face of the glass, which has previously 
been placed on a perfectly horizontal 
table, but the plate is blocked up at one 
end, to give it an inclination about 1 
in 40 ; the liquid is then poured on in 
such a manner as to distribute it over 
the whole surface without allowing it to 
escape at the edges. When this is ejected, 
the plate is placed in a horizontal posi- 
tion at a temperature of about 68** Fahr. 
The silver will begin to appear in about 
2 minutes, and in about 20 or 30 minutes 
sufficient silver will be< deposited. The 
mixture is then poured off the plate, and 
the silver it contains afterwards reco- 
vered. The surface is then washed four 
or live times, and the plate set up to dry. 
When dry, the plate is varnished, by 
pouring over it a varnish composed of 
gum dammar, 20 parts ; asphalt or bitu- 
men, 5 ; gutta-percha, 5 ; and benzme, 
75. This varnish will set hard on the 
glass, and the plate is then ready for use. 

Partially Resilvering Pier Glass. — 
Remove the silvering from the injured 
part, clean the glass, form a wall of 
beeswax round the spot, pour on it some 
nitrate of silver, and precipitate the 
silver by sugar, or oil of cloves and 
spirits of wine. This does not^ leave a 
white mark round the prepared place. 

Silveriruj Curved Glass. — This is a 
French process, used not only for flat 
surfaces, but also for those which are 
curved, or cut into patterns. Dissolve 
600 grains of neutral nitrate of silver in 
1200 grains of distilled water, add 75 
drops of a solution composed of 25 parts 
of distilled water, 10 of sesquicarbonate 
of ammonia, and 10 of ammonia, sp. 
gr., 980 ; add also 30 grains of ammonia, 
fame sp. gr., and 1800 grains of alcohol 
sp. gr. '85. When clear, the liquor is 
decanted or filtered, and mixture of equal 
parts of alcohol and oil of cassia added 
to the silver solution in the propor- 
tion of 1 of the essence of cassia to 15 
of the silver solution; the mixture is 
igitated and Icfl to settle, then filtered. 



Before pouring upon the glass surface or 
into the glass vessel to be silvered, the 
solution is mixed with l-78th its bulk of 
essence of cloves, 1 part oil of cloves^ 
3 parts alcohol. The glass is thoroughly 
cleaned, and the silver solution applied 
and warmed to 100^ Fahr. for about 
3 hours ; the liquid is poured off, and 
the silver deposit washed, dried, and 
varnished. 

Silvering GlasSy Drayton's Process, — 
A mixture is made of 1 oz. of coarsely 
pulverized nitrate of silver, J oz. spirits 
of hartshorn, and 2 oz. of water ; which, 
after standing for 24 hours, is filtered, 
the deposit upon the 6 Iter, which is 
silver, being preserved, and an addition 
is made thereto of 3 oz. of spirits of wine, 
at 60° above proof, or naphtha ; from 20 
to 30 drops of oil of cassia are then added ; 
and, after remaining for about 6 hours 
longer, the solution is ready for use. 
The glass to be silvered with this solu- 
tion must have a clean and polished sur- 
face; it is to be placed in a horizontal 
position, and a wall of putty or other 
suitable material formed around it, so 
that the solution may cover the surface 
of the glass to the depth of fi'om \ 
to ^ of an inch. Afler the solution has 
been poured on the glass, from 6 to 12 
drops of a mixture of oil of cloves and 
spirits of wine, in the proportion of 1 
part, by measure, of oil of cloves to 3 
of spirits of wine, are dropped into it at 
different places; or the diluted oil of 
cloves may be mixed with the solution 
before it is poured upon the glass ; the 
more oil of cloves used, the more rapid 
will be the deposition of the silver ; but 
the oper<ition should occupy about 2 
hours. When the required deposit has 
been obtained, the solution is poured off; 
and as soon as the silver on the glass is 
perfectly dry, it is varnished with a com- 
position formed by melting together 
equal quantities of beeswax and tallow. 
The solution, after being poured off, i? 
allowed to stand for 3 or 4 days, in a 
close vessel, as it still contains silver, and 
may be again employed after filtration, 
and the addition of a sufficient quantity 
of fresh ingredients to supply the place 
of those which have been used. Aboit 18 
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grains of nitrate of silver are used for 
each 8(iuare foot of glass ; but the 
quantity of spirit varies somewhat, as 
its evaporation depends upon the tem- 
perature of the atmosphere, and the 
duration of the process. By the addition 
of a small quantity of oil of carr&way or 
thyme, the colour of the silver m^y be 
varied. The oil of cassia purchased of 
different manufacturers varies in quality ; 
therefore on being mixed with the solu- 
tion it must be filtered previous to 
use. 

Silvering Large Mirrors for Photogra- 
phy. — Dissolve 150 grains of nitrate 
of silver in 6 oz. of distilled water, 
and to this add ammonia, drop by drop, 
until the precipitate at first thrown 
down is redissolved. Now, having made 
a solution of caustic potash, in the pro- 
portion of 2^ oz. of the potash to 50 oz. 
of water, add 15 oz. of this to the above 
solution of silver; and add ammonia as 
before, until the deei)-brown precipitate 
again thrown down is rcdissolved. Now 
ndd 29 oz. of distilled water, after which 
allow some solution of nitrate of silver 
to be dropped in, gently stirring all the 
while with a glass rod, until a precipi- 
tate begins to be fonued. Previous to 
the immersion of the glass to be silvered, 
dissolve 1 oz. of sugar of milk in 10 oz. 
of water. This must be filtered and 
kept in a separate bottle. Have ready a 
clean glass vessel of a size sufficient to 
contain the glass plate to be silvered; 
when everything is ready, mix together 
the silver solution with that of the sugar 
of milk, in the proportion of 10 of the 
former to 1 of the latter. Lower the 
glass down in the solution until it is a 
little distance from the bottom, and allow 
it to remain there for a period of time, 
varying from 15 mmutes to 4 hours, 
according to the thickness of the coating 
of silver desired. After removing it 
from the bath, wash with distilled water, 
and, when dry, polish by means of a soft 
pad of cotton-velvet chai'ged with rouge. 
An intensely brilliant surface may be 
thus obtained on both sides of the glass 
plate. Make a 3-grain solution of am- 
monio - nitrate of silver. Render it 
slightly turbid by excess of nitrate of 



silver, and then filter it. Just befora 
using it add to each ounce of the fore- 
going solution 2^ gsains of Rochelle salt, 
immerse the glass as before, and expose 
to a subdued light while it remains in 
the bath. In about 2 hoars the deposit 
of silver will be sufficiently thick. 

SiLVERma MiRROBS. — ^Ten grains of 
pure nitrate of silver to 1 ox. of distilled 
water; add carefullv, drop bj drop, 
strong ammonia, until the brown preci- 
pitate is redissolved. When adding the 
ammonia keep stirring with a glass rod. 
In another bottle make a eolation of 10 
grains of pure crystallized Rochelle salt 
to 1 oz. of distilled water; then, when 
you have all ready, pour on safiident to 
cover all the glass, using two-thirds of 
the silver solution, and one-third of the 
Rochelle salt. The mirror can be pre- 
pared well by cleaning it with a little 
wet rouge, and polished dry with a 
wash-leather; then warm the glass before 
the fire, or by letting it lie in the sun, 
to about 70 or 80^. Pour on the solution 
as described above, and let it stand in the 
warm sunshine half an hour or an hour. 
When silvered, pour on it some clean soft 
or distilled water, and while still wet 
wipe it very gently all over with a little 
soft wadding, wet ; this will take off all 
the roughness, so that it will take bat 
little rubbing with the rouge leather to 
polish it. When perfectly diy it is easily 
rubbed up to any exquisite polish. 

To Silver Glass Specula. — Prepare 
three standard solutions. Solution A — 
Crystals of nitrate of silver, 90 grains ; 
distilled water, 4 oz. ; dissolve. Solu- 
tion B — Potassa, pure by alcohol, 1 oz. ; 
distilled water, 25 oz. ; dissolve. Solu- 
tion C — Milk-sugar, m powder, ^ oz. ; 
distilled water, 5 oz. Solutions A and B 
will keep in stoppered bottles for any 
length of time; solution C must be 
fresh. 

The Silvering Fluid, — ^To prepare suf- 
ficient for silvering an 8-in. speculum, 
pour 2 oz. of solution A into a glass ves- 
sel capable of holding 35 oz. Add, drop 
by drop, stirring all the time with a glass 
rod, as much liquid ammonia as is just 
necessary to obtain a clear solution of the 
grey precipitate first thrown down. Add 
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4 oz. of solution B. The brown-black 
precipitate foinned must be just redis- 
solved by the addition of more ammonia, 
as before. Add distilled water, until the 
bulk reaches 15 oz., and add, drop by 
drop, some of solution A, until a grey 
precipitate, which does not redissolve 
after stirring for three minutes, is ob- 
tained; then add 15 oz. more of distilled 
water. Set this solution aside to settle. 
Do not filter. When all is ready for im- 
mei*sing the mirror, add to the silvering 
solution 2 oz. of solution C, and stir 
gently and thoroughly. Solution C may 
be filtered. 

To Prepare the Speculum. — Procure a 
circular block of wood, 2 inches thick, 
and 2 inches less in diameter than the 
speculum. Into this should be screwed 
three eye-pins, at equal distauces. To 
these pins fasten stout whipcord, making 
a secure loop at the top. Melt some pitch 
in any convenient vessel, and, having 
placed the wooden block, face upwards, 
on a level table, pour on it the fluid pitch, 
and on the pitch place the back of the 
speculum, having previously moistened 
it with a little spirits of turpentine, to 
secure adhesion. Let the whole rest until 
the pitch is cold. 

To Clean the Speculum. — ^Place the 
speculum, cemented to the circular block, 
face upwards, on a level table ; pour on 
it a small quantity of strong nitric acid, 
and rub it gently all over the surface 
with a brush made by plugging a glass 
tube with pure cotton-wool. Having 
perfectly cleaned the surface and sides, 
wash well with common water, and 
finally with distilled water. Place the 
speculum, face downwards, in a dish con- 
taining a little rectified spirits of wine, 
until the silvering fluid is ready. 

Silvering Glass Globes. — 1. Take 
^ oz. of clean lead, and melt it with an 
equal weight of pure tin; then imme- 
diately add 4 oz. of bismuth, and carefully 
skim off the dross ; remove the alloy from 
the fire, and before it grows cold add 5 oz. 
of mercury, and stir the whole well to- 
gether ; then put the fluid amalgam into 
a clean glass, and it is fit for use. When 
this amalgam is used for silvering, let it 
be first sti^ained through a linen rag; 



then £^ently pour some ounces thereof 
into the globe intended to be silvered; 
the alloy should be poured into the globe 
by means of a paper or glass funnel 
reaching almost to the bottom of the 
globe, to prevent its splashing the sides ; 
the globe should be turned every way vei-y 
slowly, to fasten the silvering. 2. Make 
an alloy of 3 oz. of lead, 2 oz. of tin, and 
5 oz. of bismuth ; put a portion of this 
alloy into the globe, and expose it to a 
gentle heat until the compound is melted ; 
it melts at 197° Fahr. ; then by turning 
the globe slowly round an equal coating 
may be laid on, which, when cold, hardens 
and firmly adheres. This is one of the 
cheapest and most durable methods of 
silvering glass globes internally. 3. Ni- 
trate of silver, 1 oz. ; distilled water, 1 
pint ; strong liquor ammonia, suflicient 
quantity, added very gradually, to first 
precipitate and then redissolve thft sil- 
ver; then add honey, J oz. Put suf- 
ficient quantity of this solution in the 
globe, and then place the globe in a 
saucepan of water; boil it for 10 to 
30 minutes, occasionally removing it 
to see the effect. 

Silvering Brass. — 1. Take J lb. of cy- 
anide of potassium and ^ oz. of nitrate of 
silver ; dissolve all the cyanide in 16 oz. 
of distilled or boiled water, andihe silver 
in a similar quantity in another vessel. 
Into the vessel containing the silver 
throw a spoonful of common salt; stir 
this up well with a clean piece of wood 
and let it settle; dissolve some salt in 
water, and after the silver solution is 
settled mix a few drops of the salt water 
in it. If there is any cloudiness formed 
it proves that all the silver is not thrown 
down, and more salt must be added, and 
then stir and allow to settle. If the addi- 
tion of salt water has no effect, the water 
may be decanted off, carefully preserving 
the white deposit. Now pour some boil- 
ing water on this deposit ; let it settle, 
and pour off as before. Do this at least 
three times ; pour off as dry as possible, 
and add about a pint of clean water, and 
then, by } oz. at a time, the cyanide so- 
lution, till all the white precipitate is 
dissolved; add enough water to make 
half a gallon. Stir well after each 
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adilition of cyanide solution. If on 
dipping the article, which must be well 
cleaned with brick-dust find water, into 
tliis Kulutiun the silver dejMsits on im- 
mediately and in a dark |)owdcr, it must 
be weakeued by adding more water; if 
it coats slowly, more white precipitate 
must be prepared, wiished, and a<lded to 
it. This must also be done when the 
solution is getting short of silver. It 
works best ut abuut 60 or 70 degrees of 
heat ; a dry, warm room suits the opera- 
tion. Brass and copper only can be sil- 
vered ; other metals require a battery. 
This method gives a beautiful result 
when tlie work is polished and burnished. 
2. Clean the articles thoroughly, and 
then immerse them for a few seconds m 
a solution of cyanide of silver, which will 
plate them without any further trouble. 

SiLVEiuNG J'OR Barometer and 
Thi:rmometer Scales. — Take J oz. of 
nitrate of silver; dissolve in half a tea- 
cupful of cold water; add J lb. of cream 
of tartar, with 1^ lb. of common salt, 
beaten or ground line. Mix and stir well 
together, adding water until it attains 
the consistence of a thick paste. Now lay 
the scale on a board, the brass or copper 
being j)reviously well cleaned and cast 
oil' from tine sand-paper ; rub the silver- 
ing on with your hand until it attains 
the ajjpearance of silver, which will be 
a minute or so ; now take the work 
off the board and rub a little wet whit- 
ing over it, wash out in clean cold water, 
and dry in saw-dust. If varnished with 
a thin coat of white hard varnish, re- 
duced in spirits of wine, this will last 
for years. The above quantity of sil- 
vering used with care will silver six 
dozen brewers* thermometers, 14 in. 
long. 

Oxidizing Silver Articles. — Oxidize 
silver-plated articles by dissolving sul- 
phate of copper, 2 dwts. ; nitrate of pot- 
ash, 1 dwt. ; and muriate of ammonia, 2 
dwts. ; in a little acetic acid. Apply 
with a camel-hair pencil ; but warm the 
article fii*st, and expose the article to the 
fumes of sulphur in a closed box ; the 
parts not to be coloured must be coated 
w^ith wax. 

Silvering Powder. — Take 40 grains of 



silver dust ; cream of tartar, 3 drams : 
commoii salt, 2; and 40 grains of powder 
of alum. Polish any silver articles with 
this powder and a soft leather. 

Silvering Powder for Coating Copper. — 
Nitrate of silver, 80 grains ; common 
salt, 30;- cream of tartar, 8} drams. 
Mix, moisten with water, and applf. 

Silvering by Beat, — Dissolve 1 oz. of 
silver in nitric acid ; add a small quan- 
tity of salt ; then wash it and add sal 
ammoniac, or 6 oz. of salt and white 
vitriol ; also } of an ounce of corrosive 
sublimate ; rub them together till they 
fbi*m a paste. Rab the piece which is 
to be silvered with the paste, hmt it till 
the silver runs, after which dip it in a 
weak vitriol pickle to clean it. 

Mixture for SUvermg, — ^Dissolve 2 oz. 
of silver with 3 grains of corrosive sub- 
limate ; add tartaric acid, 4 lb. ; salt, 8 
quarts. 

Platenizing Silver. — Place some plati- 
num in a small quantity of aqna-regia 
or nitro-muriatic acid, and keep it in a 
warm place a few days, it will dissolve. 
As soon as it has dissolved, evaporate the 
liquid at a gentle heat nntil it is as thick 
as honey, so as to get rid of the excess of 
the nitric and muriatic adds. Add a 
little water, and it is ready for use. A 
dozen drops of this solution goes a long 
way in platenizing silver. The opera- 
tion is perfoi-med in a small glass or 
beaker, covered \vith a watch-glass to 
keep in the fumes, and ])laced in a little 
sand in a saucer, to equalize the heat. 

Varnished Silver Leaf. — Use first, pre- 
pared ox-gall; next, isinglass; then, 
alum, to kill the former; finish with 
hard white lac. 

Nitrate of Silver. — 1. Add silver to 
nitric acid, previously diluted with twice 
its weight of water, in a flask, and apply 
a gentle heat until the metal is dissolved; 
the clear liquor is then separated from 
any black powder which may be present, 
evaporated, and crysUillized. The crys- 
tals are dried by exposure to the air, 
taking care that they do not come in 
contact with any organic substance. 2. 
Dissolve the silver in pure nitric acid 
and evaporate. The nitrate is yielded 
m square^ anhydrous tables. Dissolve 
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this la distilled \?ater, filter, and evapo- 
rate again, and the nitrate is obtained 
pure. 

To Separate Silver from Copper. — ^Mix 
sulphui'ic acid, 1 part ; nitric acid, 1 ; 
water, 1 ; boil the metal in the mixture 
till it is dissolved, and throw in a little 
salt to cause the silver to subside. 

Silvering Cast Iron. — Fifteen grammes 
of nitrate of silver are dissolved in 250 
grammes of water, and 30 grammes of 
cyanide of potassium are added ; when 
the solution is complete, the liquid is 
poured into 750 grammes of water, in 
which 15 grammes of common salt have 
been previously dissolved. The cast iron 
intended to be silvered by this solution 
should, after having been well cleaned, 
be placed for a few minutes in a bath of 
nitric acid of 1 * 2 sp. gr., just previous 
to being placed in the silvering fluid. 

To Brighten Tarnished Jewellery. — 
First wash the articles in this cleansing 
solution; — Liquoi potapsfc, 1 fluid oz.; 
water, 20 fluid oz. ; mix. Rinse them 
in cold or warm water, and then im- 
merse them in the following gilders' 
pickle ; — Common salt, I part ; alum, 1 ; 
saltpetre, 2 ; water. 3 or 4 ; mix. Let 
them remain, stirring them now and 
then, until the surfaces assume a bright 
golden appearance. Five minutes at 
most will suffice, less time is generally 
required. Wash them again in cold or 
warm water, and dry them with chamois 
leather or in hot boxwood saw-dust. 

Plating. — 1. Nitrate of silver, 1 part; 
common salt, 1 ; cream of tartar, 7 ; 
powder and mix. 2. Nitrate of silver, 
1 part ; cyanide of potassium, 3. Both 
are applied oy wetting with a little 
water and rubbing on the article to be 
plated, which must be quite clean. 
Plating done by the above will be very 
thin, but it will be silver. 3. Get a 
£^lazed earthen vessel, put in 1 oz. of 
nitric acid, place it on a slow fire, it 
will boil instantly, and then throw 
in some pieces of real silver ; this 
will be dissolved at once. As soon as 
dissolved throw m a good handful of 
common salt to kill the acid, then make 
into a paste with common whiting. The 
article required to be silvered to be 



cleaned fi*om grease and dirt, and the 
paste to be applied with a little water 
and wash-leather. This will keep for 
years. 

Frosted Silver. — Dip the article in a 
solution of nitric acid and water, half 
and half, for a few minutes, then wash 
well in clean water and dry in hot saw- 
dust. When thoroughly dry brush the 
saw-dust away with a soft brush, and 
burnish the paHs required to be bright. 

Silvering Clock Dials. — Rub the dial 
with a mixture of muriate of silver, 
tartar, and sea-salt, and afterwards rub 
off the saline matter with water. This 
silvering is not durable, but it may be 
improved by heating the article, and re- 
peating the operation, once, or oftener if 
thought necessary. 

Desilvering. — ^'f he following is a liquid 
which will dissolve silver without at- 
tacking copper, brass, or German silver, 
80 as to remove the silver from silvered 
olQects, plated ware, &c. It is a mix- 
ture of 1 part of nitric acid with 6 parts 
sulphuric, heated in a water-bath to 
160° Fahr., at which temperature it 
operates best. 

Scouring Articles of Dress. — 
Among the spots which alter the colour 
fixed upon stuffs, some are caused by a 
substance which may be described as 
simple, and others by a substance which 
results from the combination of two or 
more bodies, that may act separately or 
together upon the stuff, and which may 
therefore be called compound. 

Simple Stains, — Oils and fats are the 
substances which form the greater part 
of simple stains. They give a deep 
shade to the ground of the cloth ; they 
continue to spread for several days ; they 
attract the dust, and retain it so strongly 
that it is not removable by the brush ; 
and they eventually render the stain 
lighter coloured upon a dark ground, 
and of a disagreeable grey tint upon a 
pale or light ground. The general prin- 
ciple of cleaning all spots consists in 
applying to them a substance with a 
stronger affinity for the matter com- 
posing them than this has for the cloth, 
and which shall render them soluble iu 
some liquid menstruum, suc^ as watert 
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spirits, naphtha, or oil of tarpentine. 
Aiicalies are the most powerful solyents 
of grease ; but they act too strongly upon 
silk and wool, as well as change too 
powerfully the colours of dyed stufls, to 
be safely applicable m removing stains. 
The best substances for this purpose ore; 
— 1. Soap. 2. Chalk, fullers' earth, 
suap- stone, or French chalk. These 
should be mixed with a little water into 
a thin paste, spread upon the stain, and 
allowed to dry. The spot requires now 
to be merely brushed. 3. Ox-gall and 
yolk of egg have the property of dis- 
solving fatty bodies without perceptibly 
affecting the texture or colours of cloth, 
and may therefore be employed with ad- 
vantage. The ox-gall should be purified, 
to prevent its greenish tint from degrad- 
ing the brilliancy of dyed stuffs, or the 
purity of whites. Thus prepared tt is 
the most precious of all substances 
known for removing these kinds of 
stains. 4. The volatile oil of turpentine 
will take out only recent stains; for 
which purpose it ought to be previously 
purified by distillation over quicklime. 
Wax, resin, turpentine, pitch, and all 
resinous bodies in general, form stains 
of greater or less adhesion, which may 
be dissolved out by pure alcohol. The 
juices of fruits, and the coloured juices 
of all vegetables in general, deposit upon 
clothes marks in their peculiar hues. 
Stains of wine, mulberries, black cui*- 
rants, morellos, liquors, and weld, yield 
only to soaping with the hand, followed 
by fumigation with sulphurous acid; 
but the latter process is inadmissible 
with certain coloured stuffs. Ironmould 
or rust stains may be taken out almost 
instantaneously with a strong solution 
of oxalic acid. If the stain is recent, 
cream of tartar will remove it. 

Compound Spots. — A mixture of rust 
of iron and grease is an example of this 
kind, and requires two distinct opera- 
tions ; first, the removal of the grease, 
and then of the rust, by the means above 
indicated. Mud, especially that of cities, 
is a compound of vegetable remains, and 
of iron in a state of black oxide. Wash- 
ing with pure water, followed, if neces- 
sary, with soaping, will take away the 



vegetable joices ; and then the iron may 
be removed with cream of tartar, whidi 
itself must, however, be well washed 
out. Ink stains, when reoe&t, may be 
taken oat by waahing, first with pnre 
water, next with soapy water, and lastly 
with lemon juice ; but if old, they must 
be treated with oxalic add. Stains oc- 
casioned by smoke, or by eaaces browned 
in a frying-pan, may be supposed to con- 
sist of a mixture of pitch, black oxide of 
iron, empyreumatic oil, and some saline 
matters dissolved in pyroligneous acid. 
In this case several reagents must be 
employed to remove the stains. Water 
and soap perfectly well dissolve the ve- 
getable matters, the salts, the pyrolig- 
neous acid, and even the empyreumatic 
oils in a great measure ; the essence of 
turpentine will remove the rest of the 
oils and all the pitchy matter; then 
oxalic acid may be used to discharge the 
iron. Coffee stains require a washing 
with water, with a careful soaping, at 
the temperature of 120° Fahr., followed 
by sulphuration. The two latter pro- 
cesses may be repeated twice or thrice. 
Chocolate stains may be removed by the 
same means, and more easily. Stains 
which change the colour of the stnfl^ 
must be corrected by appropriate che- 
mical reagents or dyes. When black or 
brown cloth is reddened by an acid, the 
stain is best counteracted by the appli- 
cation of water of ammonia. If delicate 
colours are injured by soapy or alkaline 
matters, the stains must be treated with 
colourless vinegar of moderate force. An 
earthy compound for removing grease 
spots is made as follows : — ^Take fullers' 
earth, freed from all gritty matter by 
settling in water ; mix with } a pound 
of the earth so prepared, } a pound of 
soda, as much soap, and 8 yolks of eggs 
well beaten up with J a pound of puri- 
fied ox-gall. The whole must be care- 
fully triturated upon a porphyry slab ; 
the soda wilh the soap in the same 
manner as colours are ground, mixing 
in gradually the eggs and the ox-gall 
previously beat together. Incorporate 
next the soft earth by slow degrees, till 
a uniform thick paste is formed, which 
should be made into balls or cakes of a 
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oonvemcnt size, and laid out to dry. A 
little of this detergent being scraped off 
with a knife, made into a paste with 
water, and applied to the stain, will 
remove it. Purified ox-gall is to be 
mixed with its own bulk of water, ap- 
plied to the spots, rubbed well into them 
with the hands till they disappear, after 
which the stuff is to be washed with soft 
water. It is the best substance for re- 
moving stains on woollen clothes. The 
redistilled oil of turpentine may also be 
rubbed upon dry clothes with a sponge 
or a tuft of cotton, till the spot dis- 
appears; but it must be immediately 
afterwards covered with some plastic 
clay reduced to powder. Without this 
precaution, a cloud would be formed 
round the stain as large as the part 
moistened with the turpentine. Oxalic 
acid may be applied in powder upon the 
spot previously moistened with water, 
well rubbed on, and then washed off with 
pure water. Sulphurous acid is best 
generated at the moment of using it. 
If the clothes be much stained, they 
should be suspended in an ordinary fu- 
migating chamber. For trifling stains, 
the sulphur may be burned under the 
wide end of a small card or paper funnel, 
whose upper orifice is applied near the 
cloth. 

Manipulations. — These consist, first, 
in washing the clothes in clean soft 
water, or in soap-water. The cloth must 
next be stretched on a sloping board, and 
rubbed with the appropriate reagent as 
above described, either by a sponge or a 
small hard brush. The application of a 
red-hot iron a little way above a moist- 
ened spot often volatilizes the greasy 
matter out of it. Stains of pitch, var- 
nish, or oil paint, which have become 
dry, must first be softened with a little 
fresh butter or lard, and then treated 
with the powder of the scouring ball. 
When the gloss has been taken from 
silk, it may be restored by applying the 
filtered mucilage of gum tragacanth; 
stretching it upon a frame to dry. 
Ribbons are glossed with isinglass. Le- 
mon juice is used to brighten scarlet 
spots after they have been cleaned. 

Scouring Shawls, — Scrape 1 lb. of soap, 



and boil it down in sufficient water to 
make it a thin jelly. When cold, beat 
it with the hand, and add three table- 
spoonfuls of spirits of turpentine and one 
of spirits of hartshorn. Wash the shawl 
thoroughly in this mixture, then rinse 
in cold water until all the soap is taken 
off. Next rinse it in salt and water, m 
order to prevent the colours striking. 
Wring the water out, fold between two 
sheets, taking care not to allow two 
folds of the article washed to lie to- 
gether; mangle, and iron with a cool 
iron. 

To Scour Point Lace. — Fix the lace 
in a prepared tent, draw it tight and 
straight, make a warm lather of Castile 
soap, and with a fine brush dipped in, 
rub over the lace gently, and when clean 
on one side, do the same to the other, 
then throw some clean water on it, in 
which a little alum has been dissolved, 
to take off the suds ; and havmg some 
thin starch, go over with it on the 
wrong side, and iron it on the same side 
when dry, then open with a bodkin, and 
set it in order. To clean the same, if 
not very dirty, without washing, fix it 
as before and go over with fine bread, 
the crust being pared off, and when done 
dust out the crumbs. 

To Scour Lace of all kinds. — Get any- 
thing round, of convenient size, say a 
wine bottle, as that will not stain. Wind 
round smoothly and carefully with a 
piece of soft material ; gently sponge 
the dirt away in tepid soapy water, nc 
soda to be used; and when clean, and 
before dry, pass through weak gum 
water. Pick out, and lay in the sun to 
dry. If it is wished to bleach it, rinse 
it in some weak chloride of lime water, 
and expose it to the air. It must be 
very weak, or it will seriously damage 
the lace. Starch it and expose it; then 
boil and starch, and e:i^pose again if not 
white enough. 

Reviving Sable and other Furs. — Tho- 
roughly sprinkle every part with hot 
flour and sand, and well, brush with a 
hard brush. Then beat with a cane, 
comb it smooth with a wet comb, and 
press carefully with a warm iron. For 
ermine use plaster of Paria instead of 
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flour and sand, and treat in the same 
way. 

Tanning. — The skin of an animal 
must be ciirefully cleansed of hair, fat, 
aud dirt, washed with lime water, and 
then with water containing a small quan- 
tity of oil of vitriol ; it is then immersed 
la an iu fusion of oak bark, or other 
astringent vegetable matter containing 
tinnic acid. The process is a slow one ; 
thick hides require 12 to 18 months' 
preparatiun for the market ; whilst thin 
leather, to be dressed fur such purposes 
ns the u)ipers of boots, take 3 or 4 weeks. 

Tannintj by the Decoction of Bark. — 
Kill a boiler of copper, or any other metal 
that docs not stiiin or colour the liquor, 
half full with ground oak bark, and pour 
water upon it, up to the brim. The 
whole is then to be boiled for 3 hours, 
till the tanning principle is completely 
extracted. The liquor is then to runoif 
by a cock into pits, where it stands to 
cool. The hides are put into the liquor, 
and handled frequently, by taking them 
out and putting them in again, because 
the liquor is too powerful for them to 
remain long at a time in the first stages 
of tanning. They are then to be removed 
to fresh liquoi-s from time to time as the 
old is weakened, until the operation is 
complete. If leather is required with a 
lighter colour or bloom, a small quantity 
of the dust of bark is mixed with the 
liquor. Besides bark, oak chips and oak 
saw-dust may be used ; and the barks of 
most trees that produce hard wood have 
a tanning principle in them. The young 
shoots from the roots of oaks, and the 
superfluous twigs or branches, may be 
lopped off*, so as not to injure the trees. 
These, when cut in proper season, may 
be chopped and ground, and boiled with 
bark, and will produce a strong tanning 
liquor. The trunk, roots, limbs, branches, 
and leaves of the oak, whether tree, pol- 
lard, coppice, or underwood, possess tan- 
ning properties in a sufficient quantity 
to be employed with advantage for tan- 
ning, by reducing them to chips or saw- 
dust, and then boiling and using them in 
the following way ; — 

To Tan Calf or other Thin Shins, put 
1 cwt. of the limbs or branches, chopi^ed 



as above mentioned, into a copper con- 
taining about 60 galls, of water, and boil 
till the water be reduced to fzt)m 35 to 
4-0 galls. ; draw off the decoction. Now 
add to the same limbs or branches 40 
galls, of water, and again boil till the 
water be reduced to about 25 galls. The 
liquor thus produced by the second boil- 
ing is usel as a weak ooze, in the first 
process of immersing the calf-skins after 
they come from the scouring beam. The 
decoction first produced is next to be 
used in the same way. 

7b Tan Ilides^ take 1 cwt. of the 
limbs or branches, and | of a cwt. of oak 
saw-dust — ^the sooner the latter is used 
after being made the better — and ^ of a 
cwt. of the root; boil in 80 galls, of 
water, till reduced to from 50 to 60 galls. 
Draw off the decoction, and put it aside 
for use. To the materials left in the 
copper add 60 galls, of water, and again 
boil till reduced to from 30 to 35 galis. 
The liquor produced by this second boil- 
ing is to be employed in the first stage 
of tanning hides after they come from 
tlie beam ; and afterwards the decoction 
first produced is to be employed. The 
skins and hides having undergone the 
before-mentioned processes, add as much 
oak bark or tan liquor, or both, to the 
respective decoctions as is necessary to 
complete the tanning. The quantity of 
each will vary according to the strength 
of such decoctions; which strength will 
depend on the age and size of the tree, 
and other circumstances. 

Sheep-skins. — Sheep-skins used for 
purposes such as gloves and book- 
covers, and which, when dyed, are con- 
verted into mock-morocco leather, are 
dressed as follows ; — They are first to be 
soaked in water and handled, to separate 
all impurities, which may be scraped off 
by a blunt knife on a beam. They are 
then to be hung up in a close warm room 
to putrefy. This putrefaction loosens 
the wool, and causes the exudation of an 
oily and slimy matter, all which are 
to be removed by the knife. The skins 
are now to be steeped in milk of lime, to 
harden and thicken; here they remain 
for a month or six weeks, according 
to circumstances, and, when taken out, 
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they are to be smoothed on the fleshy 
side by a sharp knife. They are now to 
be steeped in a bath of bran and water, 
where they undergo a partial fermenta- 
tion, ^nd become thinner in their sub- 
stance. The skins, now called pelts, are 
to be immersed in a solution of alum and 
common salt in water, in the propcnrtion 
of 120 skins to 3 lbs. of alum and 5 lbs. 
of salt. They are to be much agitated 
m this compound saline bath, m order to 
become firm and tough. From this bath 
they are to be removed to another, com- 
posed of bran and water, where they re- 
main until they become quite pliant, by 
a slight fei*mentation. To give their 
upper surfaces a gloss, they are to be 
trodden in a wooden tub, with a solution 
of yolks of eggs in water, previously well 
beaten up. When this solution becomes 
transparent, it is a proof that the skins 
have absorbed the glazing matter. The 
pelt may now be said to be converted 
into leather, which is to be drained from 
moisture, hung upon hooks in a warm 
apartment to dry, and smoothed over 
with warm hand-irons. To prepare sheep 
leather for various elegant purposes, by 
drying ; the skins, after being taken fi'om 
the lime bath, are to be immersed in an- 
other, composed of dog and pigeon dung 
dissolved by agitation in water; here 
they remain until the lime is separated, 
and until the skins have attained the 
state of soft pliable pelt. To dye this 
pelt red, the skins are to be washed and 
sewed into bags, and stuffed with clip- 
pings and shavings of leather, or any other 
convenient substance, and immersed with 
the grain side outwards in a bath of 
alum and cochineal of the temperature 
of 170° or 180° Fahr., where they are to 
be agitated until they are sufficiently 
dyed. Each bag is now to be transferred 
to a sumach bath, where they receive 
consistency and tenacity. From this 
bath it is customary to remove the skins, 
and to plunge them into a saffron one, to 
improve their colour. To dye these skins 
black, the washed pelt is first immersed 
in the sumach bath, and then to be 
rubbed over on the grained side by a stiff 
brush dipped in a solution of acetate, or 
pyrolignite of iron. To give these skins 



the grain and polish of morocco leather, 
they are first oiled and then rubbed on a 
firm board by a convex piece of solid 
glass, to which a handle is attached. The 
leather being now rendered more com- 
pact, is rubbed or pressed hard by a 
sharply- grooved boxwood instrument, 
shaped like the glass one just described. 
Lamb and kid skins are dressed, tanned, 
and dyed in a similar manner. 

Morocco Leather. — Goat or sheep 
skins are to be cleansed, have their hair 
removed, and to be limed as in the be- 
fore-mentioned processes. They are then 
to undergo a partial fermentation by a 
bath of bran and water, and afterwards 
to be immersed in another bath of white 
figs and water, where they are to remain 
for five or six days. It is now necessary 
to dip them in a solution of salt and 
water, to fit them for dyeing. To com- 
municate a red colour, the alum and 
cochineal bath is to be used for sheep- 
skins ; for black, sumach and iron liquor, 
as before ; and for yellow, the bath is to 
be composed of alum and the pomegra- 
natov bark. The tanning, dressing, and 
graining are the same as for sheep-skins. 

Russia Leather. — Calf- skins being 
steeped in a weak bath of carbonate of 
potass and water, are well cleaned and 
scraped, to have the hair and dirt re- 
moved. They are now immei*sed in an- 
other bath, containing dog and pigeon's 
dung in water. Being thus freed from 
the alkali, they are thrown into a mix- 
ture of oatmeal and water, to undergo a 
slight fermentation. To tan these hides 
it is necessary to use birch bark instead 
of oak bark ; and during the operation 
they are to be frequently handled or 
agitated. When tanned and perfectly 
dry, they are made pliable by oil and 
much fi'iction; they are then rubbed 
over gently with birch tar, which gives 
them thai agreeable odour peculiar to 
this kind of leather, and which secures 
them against the attacks of moths and 
worms. This odour the leather will pre- 
serve for many years ; and on account of 
it Russia leather is much used in binding 
books. The marks or intersecting lines 
on this leather are given to it by passing 
over its grained surface a heavy iron 
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cylinder, bound round by wires. To dve 
this leather of a black colour, it is to be 
rubbed over, after tanning, with a solu- 
tion of acetate, or pyrolignite of iron ; 
to dye it red, alum and Brazil wood are 
used. 

Another liussta Leather. — Deer and 
goat skins are cleaned and dressed in the 
same manner as sheep^skins, and then 
put into a bath of bran in a state of fer- 
mentation with water, for three days. 
Each skin is then put into a wooden tray, 
where, being spread out, it receives a 
portion of a liquor composed of honey and 
water. When the skin has combined 
nflth this liquid, it is immersed in very 
salt brine for a short time, and is then 
dried. To dye it red, it is to be made up 
in bags, and dipped in a bath of cochineal 
water and alkali ; it is now to be im- 
mersed in a solution of alum, and then 
tanned with sumach. To give this leather 
a brilliant and more lasting red, it is 
dipped in an infusion or decoction of 
galls, instead of sumach. When to be 
dyed yellow, the berries of buckthorn or 
the flowers of wild camomile are used. 
The graining of this leather is given by 
an iron instrument of great weight, hav- 
ing a number of blunt pomts. 

Tanning Nets. — Put 1 cwt. of oak 
branches, and 1 cwt. of spent bark, from 
any tannery, into 100 galls, of water, 
and so in proportion for a greater or 
less quantity. After boiling the same 
till reduced to about 80 galls., take the 
branches and spent bark from the cop- 
per, and then immerse as many nets, 
sails, or other articles, as are required, 
into the liquor left in the copper, taking 
care that they are completely covered. 
Boil the whole together for about three 
hours, then remove the fire, and allow 
the liquor to get cool ; after which re- 
move the nets, sails, or other articles 
from the furnace, and hang them to dry. 

Tanning Sheep or other Skins with the 
Wool on. — All fragments of flesh must 
be scrupulously removed with a knife, 
taking care not to cut or bruise the inner 
skin ; then dry with towels, and lay the 
skin on a flat board or slab. With hot 
water, soft-soap, and a hard brush, tho- 
roughly scrub the inside of the skin. 



Crush and mix together 2 oz. of salts of 
tartar and 1 oz. of ammonia, which 
sprinkle on the skin while you scrub it. 
This will free it from grease. After 
well scrubbing the skin, rub it well with 
dry saw-dust, and in a few hours it will 
be ready for the tanning pickle. This 
preparation consists of 1 lb. of fine oat- 
meal, 8 oz. of corrosive sublimate, 4 oz. 
of saltpetre, and 1 gall, of vinegar. Boil 
the vinegar, and pour it over the solid 
ingredients, stirring the whole briskly 
while in the act of pouring. Let the so- 
lution get quite cold, and then immerse 
the skin, which may be allowed to remain 
and soak for at least two days. Then 
take it out, and strain it tightly over a 
stretcher till it is quite dry. During 
the process of drying, comb and smooth 
the wool or hair. In the course of a 
week the skin will be ready for use. 

Preserving Small Skins. — They are 
first cleaned and scraped ; they are then 
rubbed over with ai*senical soap, pre- 
pared thus; — ^To 4 lbs. of white curd 
soap add 1 lb. of arsenic and 1 oz. of 
camphor ; cut the soap into thin slices, 
and dissolve it in 1 pint of water. 
Wlien melted, add the arsenic and cam- 
phor, stirring them well together, and 
boil again until a thick paste is attained, 
and pour it into jai-s while hot. When 
cold, tie it up carefully with bladder, 
and it will retain its qualities for years. 

Discolouration of Leather. — In the 
process of tanning, leather is made to 
take up tannic and gallic acids; these 
combine with iron, derived from the 
metallic surfaces of the press, and form 
tannate and gallate of iron, both of them 
black, hence the stained leather. This 
discolouration may be prevented by not 
allowing the iron surfaces to come in 
contact with the wet leather. Bi*ass 
moulds would not be open to the same 
objection. 

Tanning Sole Leather. — Wash the hide 
in running water to cleanse from blood 
and dirt. Then immerse in milk of lime 
for about a week, removing the hide gra- 
dually from a weak to a strong solution. 
The lime kills the grease, and loosens the 
hair and epidermis. Place the hide on a 
convex beam, and scrape off the hair with 
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a blunt two-handled concave knife. Next 
remove all flesh that may be left on the 
hide in flaying, by cutting off with a 
sharp two-handled convex knife. Wash 
the hide in clean water, and it is ready 
for tanning. The bellies and head are 
mostly trimmed off, and tanned for in- 
sole, the butt only being flt for sole lea- 
ther. The tanning liquor is made by 
pumping water upon ground bark, in 
large piles and letting it stand until it 
has dissolved the tannic acid out of these 
materials. The hide is then immersed in 
this liquor, and gradually removed to 
pits containing stronger and stronger 
liquoi*s, until the tannic acid has pene- 
trated through it. It is then removed to 
other pits called layers, where the hides 
are placed flat on each other, with layers 
of ground bark between, and the pit filled 
up with strong liquor. After they have 
been there some months the process of 
tanning is finished. It is then struck or 
smoothed on the grain side with a blunt 
three-cornered knife, rolled with a heavy 
roller, and dried. 

Preparing Skins. — Any skin can be 
made white and the coat preserved by 
taking a blunt knife and ecraping the 
skin on a piece of circular wood, so as to 
get off as much of the flesh and fat as 
possible ; then make a solution of alum, 
salt, and water, 4 salt to 1 of alum, as 
much as the water will contain. Dissolve 
the alum in hot water, when cold 
immei*se the skin in it, and in about 48 
hours the skins will be cured. Wash in 
a weak solution of soda and water, to 
carry off any fat that may remain. If 
for sheep, or other skins that are thicker, 
a longer time will be required. 

Dyeing Leather. — Bltie, — 1. Steep 
the leather for <rday in urine and indigo, 
then boil it with alum ; or it may be 
given by tempering the indigo with red 
wine, and washing the skins therewith. 
2. Boil elder-berries, or dwarf elder, 
then smear and wash the skins there- 
with, and wring them but ; then boil 
the berries as before in a solution of alum 
water, and wet the skins in the same 
manner, once or twice ; dry them, and 
they will be very blue. 

Jied. — Wash the skins, and lay them 



2 hours in galls ; then wnng them out, 
and dip them in a liquor made with pri- 
vet-berries, alum, and verdigris in water ; 
and lastly in a dye made of Brazil wood 
boiled with ley. 

Purple. — ^Wet the skins ^ith a solu- 
tion of roche alum in warm water, and 
when dry again rub them, with the hand, 
with a decoction of logwood in cold 
water. 

Green. — Smear the skin with sap- 
green and alum water boiled. 

Dark Green. — Steel filings and sal 
ammoniac, steeped in urine till soft, then 
smeared over the skin, which is to be 
dried in the shade. 

Yellow. — Smear the skin over with 
aloes and linseed oil, dissolved and 
strained, or infuse it in weld. 

Light Orange. — Smear with fustic- 
berries, boiled in alum water ; or, for a 
deep orange, with turmeric 

Sky-colour. — ^Indigo steeped in boiling , 
water, and the next morning warmed and 
smeared over the skin. 

Chamois Leather. — Generally made 
from sheep or doe skin. After dressing 
and liming, oil well on the grain side, 
beat for several hours in a fulling mill, 
air, oil, and full twice again, or oftener 
if necessary. Ferment or heat in a 
waim room, and scour in a weak alkaline 
ley to remove superfluous oil. Rinse in 
clean water, wring, and finish with a 
stretcher iron. 

Tawed Leather. — Soak and scrape the 
skins, and hang in a warm room until 
the odour of ammonia is given off, when 
the air or wool may be readily removed. 
Soak for several weeks in water and 
quicklime, which must be changed 
several times during that period. Beam, 
smooth, and trim the skins again, wash 
and soak in a vat containing bran and 
water, where they must gently ferment 
for some weeks. Remove, and place in 
a waim solution of alum and salt, in 
which they must be well worked about. 
Again ferment in bran and water, then 
remove, drain, stretch on hooks, and 
hang to dry in a warmed room. Place 
in water to soak again, and then tho- 
roughly work about in a mixture of 
the yolks of eggs beaten to a froth m 
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water ; stretch and hane to dry, smooth 
with a warm iron. To shorten this 
process, af\er the first soaking in bran 
and water, the skins may be soaked in 
part of the following mixture largely 
diluted with water; — Dissolve 8 lbs. 
alum, and 3| lbs. common salt, in suffi- 
cient boiling water, add 21 lbs. wheat 
flour, and yolks of 100 eggs, make the 
whole into a paste. 

Tannic Acid, — Make an infusion of 
galls, precipitate with a concentrated 
solution of carbonate of potassa, avoid 
adding an excess of this solution. Wash 
the precipitate in very cold water, dis- 
solve it with dilute acetic acid, filter the 
solution, precipitate with acetate of lead, 
wash the precipitate with water ; sus- 
pend it in water, and decompose by a 
stream of sulphuretted hydrogen ; eva- 
porate the filtered liquid in vacuo, or 
over sulphuric acid. 

Dressing Furs and Skins. — If the skin 
has been already dried, soak it in clean, 
and if possible running, water for 24 
hours, working it with the hands re- 
peatedly during that time, until it be- 
comes quite soft. Remove any small 
pieces of flesh or fat which may have 
adhered to the skin, and in the case of 
full-sized tiger-skins, which are very 
thick and stiff behind the neck, pare or 
scrape them down until reasonably thin, 
but with smaller skins this is unneces- 
sary. If the skin is fresh, and has not 
been dried, it need only be washed to 
remove any dust or dirt. Skins which 
have been tanned without being pre- 
viously dried always turn out the 
softest. Now prepare the following 
mixture, the quantities given are suffi- 
cient foi' a small tiger-skin, and must be 
proportionately increased or dimmished 
for different sized skins ; — ^Alum, very 
finely powdered, 5 lbs. ; salt, well pow- 
dered, 2 lbs. ; coarse wheat meal, 2 lbs. 
Mix the above in a large stoneware 
basin or wooden bucket, and add gra- 
dually sufficient sour milk or sour but- 
termilk to bring it to the consistency of 
cream. Having previously allowed the 
soaked skin to drain until most of the 
moisture has evaporated, lay it on a firm 
table, with the hair underneath, and 



taking some of the. abore ziixtore^ mb 
it thoroughly into everj part of the 
flesh side of the skin, utlng as much 
force with the hands as ponible, ao as to 
drive the mixture into the pores of the 
skin. Much of the success of the opera- 
tion depends upon giving the skin as 
much rubbing and handling as possible. 
When it will absorb no more, cover it 
with a layer of the composition about 
^th of an inch thick, fold it up with the 
flesh surfaces together, and the hair 
outside, and lay it aside in a oool place. 
The mixture is only to be put on the 
flesh side, not on the hair. Next day 
open out the skin, add more of the mix- 
ture, rub thoroughly, and fold up as 
before. Repeat daily for two days more. 
Now wash the skin thoroughly in clean 
water, removing all the composition, 
hang up to drain, and when half dry 
rub in a fresh supply of the mixture, 
and repeat the rubbing daily, adding 
more of the composition when necessary. 
In 5 days from the first washing wash 
again, apply fresh mixtui*e, and rub 
once daily for 7 or 8 days more, making 
in all about 17 days. This should be 
ample for a full-sized tiger-skin, if the 
rubbing has been well performed, and, 
indeed, the greater part of the skiii 
would l^e found to be tanned by the 
12th or 14th day, but the skin of the 
neck and head, even when it has been 
pared down, is still very hard and 
tough, and is but slowly acted upon by 
the tanning mixture. For smaller skins 
8 or 10 days will be found sufficient, 
according to the amount of rubbing. 
When tanned sufficiently, wash tho- 
roughly in clean water repeatedly 
changed, or, what is preferable, in a 
running stream. This washing must be 
thoroughly done, because if any of the 
salt of the mixture is left in the skin it 
will absorb the damp on every gloomy 
day. Now take a strong solution of 
plain alum without salt, and after the 
skin has drained lay it out on a flat sur- 
face, exposed to the sun if possible. 
Apply the alum solution to the flesh 
side, and let it dry. The skin will now 
be found as hard as a board. Roll it up 
into a tight roll, fur outside; take a 
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mallet and beat it thoroughly until it 
is less stiff. Open it out, and stretch it 
as follows ; — Get any blunt instrument 
with a rounded edge, a large shoe- 
maker's rasp does excellently, and, lay- 
ing the skin on the floor, proceed to 
work it from the centre to the sides 
with the blunt end of the tool, steady- 
ing the skin by placing the foot on it, 
using the tool with the right hand, and 
holding the skin with the left. When 
thoroughly worked all over, smooth 
with pumice-stone, and it is finished. 
Tlie more the skin is worked the softer 
it will be. 

Preservation op Leather. — The 
extreme heat to which most people ex- 
pose boots and shoes during winter de- 
prives leather of its vitality, rendering 
it liable to break and crack. Patent 
leather particularly is often destroyed in 
this manner. When leather becomes so 
warm as to give off the smell of leather, 
it is singed. Next to the singeing caused 
by fire heat, is the heat and dampness 
caused by the covering of rubber. Close 
rubber shoes destroy the life of leather. 
The practice of washing harness in warm 
water and with soap is very damaging. If 
a coat of oil is put on immediately after 
washing, the damage is repaired. No 
harness is ever so soiled that a damp 
sponge will not remove the dirt; even 
when the sponge is applied, it is useful 
to add a slight coat of oil by the use of 
another sponge. All varnishes and all 
blacking containing the properties of 
varnish should be avoided. When har- 
ness loses its lustre and turns brown, 
which almost any leather will do after 
long exposure to the air, the harness 
should be given a new coat of grain 
black. Before using this grain black, 
the grain surface should be thoroughly 
washed with potash water until all the 
grease is killed, and after the application 
of the grain black, oil and tallow should 
be applied to the surface. This will not 
only fasten the colour, but make the 
leather flexible. Harness which is grained 
can be cleaned with kerosene or spirits 
of turpentine, and no harm will result if 
the parts affected are washed and oiled 
immediately afterward. Vitriol black- 



ing for boots is generally used until 
every particle of the oil in the leather is 
destroyed. To remedy this, the leather 
should be washed once a month with 
warm water, and when about half diy, 
a coat of oil and tallow, or, best of 
all, castor oil, should be applied, and 
the boots set aside for a day or two. 
This will renew the elasticity and life in 
the leather, and when thus used upper 
leather will seldom crack or break. 
When oil is applied to belting dry, it 
does not spread uniformly, and does not 
incorporate itself with the fibre, as when 
partly damped with water. The best 
way to oil a belt is to take it from the 
pulleys, and immerse it in a warm solu- 
tion of tallow and oil. After allofving it 
to remain a few moments, the belt should 
be immersed in water heated to 100°, 
and instantly i>emoved. This will drive 
the oil and tallow all in, and at the same 
time properly temper the leather. 

Harness Polish, — i oz. glue, 1^ pint 
vinegar, 2 oz. gum arable, ^ pint black 
ink, 2 drams isinglass. Break the glue 
in pieces, put it in a basin, and poui' over 
it about a pint of the vinegar ; let it 
stand until it becomes soft. Put the 
gum in another vessel, with the ink, till it 
is perfectly dissolved ; melt the isinglass 
in as much water as will cover it, which 
may be easily done by placing the cup 
containing it near the fire about an hour 
befbre you want to use it. To mix them, 
pour the remaining vinegar with the 
softened glue into a saucepan • upon a 
gentle fire, stirring it till it is perfectly 
dissolved, that it may not burn to the bot- 
tom, being careful not to let it i*each the 
boiling point — ^about 180° Fahr. is the 
best^heat. Next add the gum, let it arrive 
at about the same heat again ; add the 
isinglass. Take from the fire, and pour 
it off for use. To use it, put as much as 
is required in a saucer; heat it suffi- 
ciently to make it fluid, and apply a thin 
coat with a piece of dry sponge ; if the 
article is dried quickly, either in the sun 
or by the fire, it wili have the better 
polish. This answers equally well for 
boots or shoes. 

Waterproof Harness Paste. — Put into 
a glazed pipkin 2 oz. of black resin; 
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place it ou n gentle fire. When melted, 
ndii 3 OS. of beeswax ; when this is melted 
tAke it fh)m the fire — add | oz. of fine 
Ump black, and i a dram of Prussian 
blue in fine {Mwder. Stir them so as to 
be perfectly mixcit, then add sufficient 
Kpirits of tur]>cntine to form a thin 
IKiKtc; let it cool. To use it, apply a 
coat, with .1 piuce of linen rag, pretty 
evenly all over the harness ; then take a 
soil polishing brush, and iust brush it 
over, so as to obtain a bright surfiice. 

lioot'top Liquid, — 1. Dissolve in a 
quart of water 1 oz. of oxalic acid, and 
the wime of white vitriol, with which 
sponge the leather, previously washed 
with water, tlicu wash oft' the composi- 
tion with water, and dry. This is for 
white tops. For brown mix 1 oz. of 
oxalic acid, 1 oz. of spirits of salts, a 
scrujtle of cochineal bruised, and a pint 
of boiling water, and use as before. 
These mixtures should be labelled poison. 
Also, for brown tops, mix with a pint of 
skimmed milk, \ oz. of spirits of salts, 
^ oz. spirits of red lavender, 1 oz. of 
gum arabic dissolved in water, and the 
juice of two lemons. Keep the mixture 
closely corketl, sponge the tops when dry, 
and polish with a brush. 2. White — 
Alum, cream of tartar, magnesia, and 
oxalic acid, of each 1 oz. ; salt of sorrel 
and sugar of lead, of each J oz. ; water, 
1 quart. Mix. Brown — Alum, annato, 
and oxalic acid, of each 1 oz. ; isinglass 
and sugar of lead, of each ^ oz. ; salt of 
sorrel, J oz. ; water, 1 quart. Boil for 
10 minutes. 

Driving Belts. — Fat should be applied 
to belts once every three months. They 
should be first washed with lukewarm 
water, and then have leather-grease well 
rubbed in. A good leather-grease may 
be made from fish-oil, 4 parts ; lard or 
tallow, 1 ; colophonium, 1 ; wood-tar, 1. 

Varnish for Boots and Slices. — 1. Take 
a pint of linseed oil, with ^ lb. of mutton 
suet, the same quantity of beeswax, and 
a small piece of resin. Boil all this 
in a pipkin together, and use it when 
milk-warm with a hair brush ; two ap- 
plications will make the articles water- 
proof. 2. Common tar made warm, and 
brushed over the soles of boots or shoes ; 



these are to be pat near the £ib, that the 
tar may be abaorbed. When Uiia ia the 
case, a second, and afterwards a third 
may be used with adTantage. This is not 
applicable to the upper leathers, though 
it makes the soles rery much more dur- 
able, and imperriooB to moisture. 3. 
India-rubber varnish » a Taloable article 
to anoint the upper leather of boots and 
shoes. It covers them with a resistug 
varnish ; but the lower parts subject to 
wear from contact with the ground are 
little benefited by its application. 

Cleaning ffamesSj or Baddies and 
Bridles, — If harness, wash it perfectly 
clean with warm water and soft-soap, 
and when dry, apply neat's-foot oil and 
black dye, mixed ; mix them by adding 
a small quantitv of salts of wormwood, 
when they will be well blacked and 
pliable. Then apply on the top of the 
straps Wrigley's composition. At the 
same time, by applying the oil and dye 
to the bottom or under parts of the 
straps, and composition to the top, they 
will always be pliable, and have a good 
polish on the top. If a riding saddle, 
wash in cold water and soft-soap until 
free from dirt; then apply soft-soap 
with a woollen cloth — about two table- 
spoonfuls would be enough for a saddle^ 
which will dry in. If the saddle is to have 
a yellow appearance, infuse a penny- 
worth of hay saffron in about four or 
five table-spoonfuls of water, and apply 
before the sofb-soap; then rub on to a 
piece of woollen cloth, or a brush, a piece 
of beeswax, and finish the saddle off with 
it, rubbing till a good polish is obtained. 

Blacking for Harness. — 1. Treacle, 
^ lb., lampblack, 1 oz. ; yeast, a spoon- 
ful ; sugar-candy, olive oil, gum traga- 
canth, and isinglass, each 1 oz. ; and a 
cow's gall. Mix with two pints of stale 
beer, and let it stand before the fire for 
an hour. 2. Treacle, 8 parts; lamp- 
black, 1 ; sweet oil, 1 ; gum arable, 1 ; 
isinglass, 1 ; water, 32. Apply heat to 
the whole ; when cold, add 1 oz. spirits 
of wine, and apply with sponge. If it 
should get hard, place the bottle in warm 
water a short time. 

Harness Composition. — Put into a 
glazed pipkin 2 oz. of black resin ; place 
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it on a gentle fire; when melted, add 
3 oz. of beeswax. When this is melted, 
take it from the fire, add ^ oz. of fine 
lampblack, and | dr. of Prussian blue in 
fine powder ; stir them so as to be per- 
fectly mixed, and add sufficient spirits of 
turpentine to form a thin paste ; let it 
cool. To use it, apply a coat with a 
piece of linen rag pretty evenly all over 
the harness ; then take a soft polishing 
brush and brush it over, so as to obtain 
a bright surface. 

To Preserve Leather Driving-bands and 
Leather Water-hose. — Old leather can 
be partially renovated by being impreg- 
nated with castor oil, and new leather 
can be preserved by the same means for 
a very much longer time than by any 
process heretofore in use. Old boots 
ciin be rendered soft and pliable by its 
application, and, unlike other oily ap- 
plications, castor oil does not prevent 
the polish from blackening. Leather 
hose and driving belts for machinery 
treated with castor oil have been found 
to last years longer than ordinarily. 
Belts impregnated with castor oil will 
not slip, and a belt 3 inches wide, 
treated with castor oil, will perform the 
part of a belt 4^ inches wide on which 
the oil has not been used, and where 
the latter would last only from 3 to 5 
years the former would last 10. Old 
fire-hose may be treated with castor oil, 
and rendered as soft as new. An addi- 
tional recommendation to castor oil as a 
preservative of leather is that rats dis- 
like it exceedingly. 

Piecing Leather Straps without Laces. 
— Dissolve best gutta-percha in bisul- 
phide of carbon till it attains the con- 
sistency of thick glue; it will give a 
cement that will do excellently for 
straps, provided they are not subjected 
to such friction as will make them 
warm. The piecing must be nicely 
spliced, and made so thin at the ends 
that it will not catch in workmg ; then 
spread as much of the cement on as will 
cover ; allow it to stand 2 or 3 minutes, 
then warm the splicing over a fire, lay 
them together, and hammer or other- 
wise press them well. In a few minutes 
the piecing will be so firm as to with- 



stand the efforts of two or three men to 
pull it asunder. 

Softening Leather. — Mix 1 pint of 
boiled linseed oil, 2 oz. of beeswax, 1 oz. 
of Burgundy pitch, 2 oz. of turpentine, 
and melt them together over a slow fire. 
The mixture should be well rubbed into 
the leather on both sides, but principally 
on the flesh side. 

Fastening Emery to Leather, — Boil 
glue very thin, add a little milk, raise 
the pile of the leather, and put on the 
glue with a brush, afterwards sprinkle 
on the emery, and let it cool. 

Cleaning Buff-coloured Leather. — One 
oz. oxalic acid dissolved in 1 pint water. 
Wash well, and then rub in a little cleaa 
tallow. 

Boot and Shoe Making. — First get 
patterns. Some leather-sellers will cut 
the shoe or boot out if you take a last ; 
but the surest way is to take an old 
•shoe or boot to pieces. Get one the pat- 
tern and size required, put the pieces in 
water to soften them, open them out, 
and lay them on thick paper, and cut 
pieces of paper the size of the leather, 
tack these pieces of leather together 
with small steel tacks, or fasten them 
with paste, that made with rye flour is 
best ; then close or stitch them together, 
holding them between the knees with 
clamps. Next get the last the size of 
the shoe. Procure some insole leather, 
soak in water, place the last on the 
smooth side, mark the leather round the 
size of the last ; then cut the pieces off 
exactly by the mark, place the smooth 
side on the last, tack on with 3 or 4 
tacks, press it close to the last, and 
while wet trim the insole close to the 
last all round. The shape of the snoe 
depends on this. Trim the rough off the 
bottom of the insole. Some shoemakers 
make two slight nicks round the insole, 
one about \ of an inch from the edge, 
the other about ^ an inch. Putting the 
awl in at one and out at the other of these 
nicks, it will sew more level, and the 
stitches are not so liable to break their 
hold of the leather. Next place the top 
level and straight on the Inst, get the 
pliers, and pull tight over the toe ; 
drive a tack m the centre of the toe. 
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aad one ia the heel. Shoemakers gene- 
rally push Kuinc bits of leather betwixt 
the last and tlie top leatlier on the in- 
step, according to the size of the foot 
round the instep. Next, tack the top 
ail round, thcu gut a piece of top leather 
about an iucli broad that will reach 
rouud the heul. Then place the heel of 
the sitiie towards you, holding it on the 
knee with a strap, wliich goes under 
your toot and over the shoe. Sew round 
tlie lieul first, put the awl in at the 
insole, but not tooduej) ; sew the narrow 
piece round the heel, leaving enough to 
turn over ; this done, take a bit off the 
edge of the welt, and sew round the 
shoe, putting from 4 to 5 stitches to the 
inch; keep the welt level while sewing. 
Get a stick, make it ilut at one end, 
work it round the shoe between the top 
and tlie weit ; trim the welt round level, 
cut the leather level round the heel, 
turn the narrow i)iece of top leather 
over, and fasten down with a few 
stitches. Place the shoe on the rough 
side of the bottom leather, mark round, 
and cut otf. Then put a piece of infe- 
rior leather to finish up the heel, 
hammer the bottom soles, fill up the 
middle with small bits, put on the sole, 
and tack down. Next stitch the sole 
on ; ]>hxce the awl through the welt, 
holding the shoe so as to stitch towards 
you ; place the heel on, put the awl be- 
tween the top and the narrow piece that 
is turned over and through the heel 
pieces; these being sewn on, get the 
sharp end of the hammer, and hammer 
round the edge of the sole, and welt 
while they are wet ; this will make the 
edge better to finish. Trim the edges 
round when dry, being careful not to 
cut the top leather; scrape round and 
put ink on, let the ink dry, put the 
heel-ball on, and heat the iron hot 
enough to melt the ball, but not to 
burn the leather ; rub up with a bit of 
old cloth. If required to make the 
bottom smooth, and put a polish on, cut 
a nick in the bottom sole to let the 
stitches in, then scrape the bottom, and 
file it and rub with sand-paper. 

To Skin and Stuff Birds.— 
1, Suspend the body by a hook, so that 



both hmdt are at liberty. For imall 
kinds a oommoa fiih-hook will answer, 
with the barb broken ofl^ and a cord at- 
tached a foot or two in length. This 
may be inserted among the bones near 
the tail after the akin haa been partly 
detached. Other implements reqnired 
are the following ;— ^A sharp knife, of 
almost any shape ; bat a anrgeon's scalpel 
without a jointed handle ia the best for 
small kinds, and the common batcher's 
knife which is.of similar shape, for large 
ones. Strong, sharp-pointed sdsson, 
and for large skins a pair of shears is 
often nselal. Triangalar gloTers* needles 
for sewing ap skins ; two or three sixes. 
A pair of spring forceps, soich as an 
used by surgeons, though not essential, 
are ywj useful. A &pe measure, 3 
to 6 feet long. A fine saw, or coarse 
flat file, to notch small bones before 
breaking them, so as to make them 
break evenly, or sharp-edged nippers. 
Large bones may be broken roughly, and 
the ends smoothed off. When a bird is 
shot all large holes must be plugg^ with 
cotton or paper, and this also inserted in 
the mouth and thi-oat, so as to prevent 
the flow of blood or other fluids. Blood 
on the feathers may be. absorbed by 
sprinkling with plaster of Paris, ashes, 
dust, or sand, shaking off all that does 
not stick ; then make a cone of paper, 
large enough to put the bird in, head 
down, and to twist up the other end over 
it, taking care not to injure the tail 
feathers. This will secure smoothness 
of the feathers when the body stiffens. 
In cool weather it is best to postpone 
skinning for 12 to 24 hours, in order to 
allow the blood to coagulate, so that it 
will not flow so freely, and the fat hard- 
ening also gives less trouble. Obtain 
its exact girth, so that it can be stuffed 
out to the same dimensions afterwards. 
Before skinning, put fresh plugs in the 
mouth, nostrils, and large shot-holes. 
Take the measurements and notes re- 
quired. Then make an incision from the 
breast-bone down to the tail, nrt so deep 
as to open the intestinal cavity, and care- 
fully separate the skin on each side, 
plugging or sewing up any holes acci- 
. dentally cut too deep. If blood or fluids 
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run too freely, absorb them by some dry 
ashes, plaster, or paper, and use them so 
as to protect the feathers ; if necessary 
keep the fingei^s well powdered. Sepa- 
rating the skin from one side, the leg is 
soon reached ; this must be drawn out 
by the knee-joint as fai as it can be, and 
the tendons cut where they go towards 
the foot. Break off the bone within the 
skin, and having freed that leg treat the 
other in the same way. It is most con- 
venient in small birds to break these 
bones, and also those of the' upper wing- 
joint, before beginnfng to skm, thus hav- 
ing the limbs less in the way. After the 
legs are freed, cut down to the tail, and 
separate from the body, leaving some of 
the vertebrae attached to support the 
feathers. Remove the oil-glands above 
the tail carefully from the skin, then 
insert the hook in the body and hang it up, 
head downwards. The skin is then easily 
peeled off until the wings are reached, 
when it mu?t be drawn to one side until 
the broken end of the shoulder-bones are 
reached, which may be slipped through 
the muscles, and pulled out as far as pos- 
sible. The muscles must then be cut off, 
and this wing being freed, the same pro- 
cess is used for the other. The skin then 
tilips off easily so far as the head, which 
if large must be supported, so that its 
weight may not stretch the neck. In 
drawing the skin over the head be care- 
ful not to tear it, and use the finger- 
nails more than the knife. The ear 
ihembranes are easily drawn out with it, 
and on reaching the eyes the attachment 
of the lids must be carefully separated 
from the eyeball, cutting so as to injure 
neither the lids nor the eyeball, as the 
fluids escaping give trouble. Then cut 
off the back part of the skull, remove the 
brains .and the eyes, clean away all re- 
mains from the skull, and sprinkle or 
smear the skin with arsenic, fill the eye- 
sockets and other cavities about the 
head with cotton or other stuffing, and 
draw the skin back to its original shape. 
If the neck has dried during the opera- 
tion, it will need moistening before re- 
traction. The second joints of the wmgs 
now require cleaning. This may be done 
in small birds by carefully drawing the 



skin down over the bones, loosening it 
with the finger-nails. Lai-ge birds, how- 
ever, need an incision under the wing, 
reaching the whole length of the joint, 
which may be sewed up afterwards by a 
few stitches. Arsenic must be applied 
freely to all these parts. The wing-bones 
must now be connected by a string passed 
through the space between the bones, or 
a thread sewed through the ligaments so 
that it cannot slip. Do not draw the 
wings too close together, but leave as 
nearly the natural distance between them 
as is practicable. Cotton or tow may be 
now wound round the broken ends of the 
wing and leg bones, a roll of it inserted 
in the neck, and enough put in the body 
to fill it out to its natural shape. When 
the legs are tied together no stitches are 
generally necessary to sew up the cut. 
It there are large holes in the skin they 
should be cewed up from the inside before 
putting in the stuffing. In large birds 
it is well to sew on wide strips of rag 
along the inner edges of the cut made in 
the skin, to protect the feathers during 
the operation of skinning, removing the 
rags afterwards. Very badly-soiled skins 
can, however, be cleaned, and, provided 
they have not lost any feathers, are still 
useful. The bill should generally be tied 
shut by a string passed through the 
nostrils, and the label may be put there 
or on the legs. Very long necks are best 
stuffed by rolling up a long cylinder ot 
paper and passini; it down the throat or 
from the inside. The neck may then be 
bent down along the side of the body, and 
the legs bent up so as to make as compact 
a specimen as possible. Having smoothed 
down the feathers, the bird must now be 
pushed carefully inside a cylinder of stiff 
paper of the proper size, and laid on its 
back to dry. Hanging it up by the bill 
or feet stretches it too much. If care- 
fully dried it retains a good shape, and 
may be freely handled afterwards. Some 
birds, especially ducks and woodpeckers, 
have the neck so slender that the head 
cannot be drawn through it by skinning 
in the usual manner. In these an incision 
must be made on the most injured side, 
from the ear down far enough to allow 
the head to be cleaned through it. The 
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body may then be skinned as usual, or 
the incision may be continued down the 
neck to the bare space under the wing, 
and the skin taken off without cutting it 
elsewhere. To sew this up requires care 
in order to adjust the feathers nicely, 
and the stitches must be taken from 
within outwards. There is much differ- 
ence in the ease with which a bird may 
be skinned, according to the relative 
toughness of skm, and adhesion of fea- 
thers. A humming-bird is more easily 
skinned than a pigeon, and those of the 
size of a robin take much less time than 
an eagle. To practise on, the best are 
blackbirds and jays, those not too fat 
being preferable. 

2. A very small pro|^ortion of the 
skull-bone, say from the fore part of the 
eye to the bill, is to be left in, as well as 
part of the wing-bones, the jaw-bones, 
and half of the thigh-bones. Everything 
else, flesh, fat, eyes, bones, brains, and 
tendons, are all to be taken away. In 
taking off the skin from the body it will 
be well to try to shove in lieu of pulling 
it, to avoid stretching it. Throughout 
the whole operation, as fast as you de- 
tach the skin from the body, put cotton 
immediately betwixt the body and it ; 
this will prevent the plumage getting 
dirty. Have close by a little bottle of 
corrosive sublimate, also a little stick 
and a handful or two of cotton. Now 
fill the mouth and nostrils with cotton, 
and place it on your knee on its back, 
with its head pomted to your left 
shoulder. Take hold of the knife with 
the two first fingers and thumb, the 
edge upward ; do not keep the point of 
the knife perpendicular to the body of 
the bird, because it would cut the inner 
skin of the belly, and let the bowels out. 
To avoid this let the knife be parallel to 
the body. Begin on the belly below the 
breast-bone and cut down the middle, 
quite to the vent. This done, put the 
bird in any convenient position, and se- 
parate the skin from the body, till you 
get at the middle joint of the thigh. 
Cut it through, and introduce cotton all 
fhe way on that side, from the vent to 
the breast-bone. Do exactly the same 
on the opposite side. Now place the 



bird perpendicular, its breast resting en 
your knee, with its back towards you. 
Separate the skin from the body on each 
side of the vent, and never mind at pre- 
sent the part at the vent to the root of 
the tail. Bend the tail gently down ta» 
the back, and while your finger and 
thumb are keeping down the detached 
parts of the skin on each side of the 
vent, cut quite across and deep, until 
you see the back bone near the oil-gland 
at the root of the tail. Sever the back- 
bone at the jomt, and then you have all 
the root of the tail, together with the 
oil-gland, dissected from the body. 
Apply plenty of cotton. Get the skin 
pushed up until you come to where the 
wing-joints join the body. Apply cot- 
ton, and then cut this joint through, 
and do the same at the other wing ; add 
cotton, and gently push the skin over 
the head, cut out the roots of the ears, 
and continue skinning till you reach the 
middle of the eye ; cut the membrane 
quite through, otherwise you would tear 
the orbit of the eye. After this nothing 
difficult intervenes before arriving at 
the root of the bill ; when this is effected 
cut away the body, leaving just a little 
bit of the skull ; clean well the jaw- 
bones, and touch the skull and corre- 
sponding parts with the solution. Now 
all that remains to be removed is the flesh 
on the middle joints of the wings, one 
bone of the thighs, and the fleshy root 
of the tail. Fasten thread to the joints 
of each wing, and then tie them to- 
gether, leaving exactly the same space 
betwixt them as existed there when the 
bird was entire ; hold the skin open with 
your finger and thumb, and apply the 
solution to every part of the inside. 
Neglect the head and neck at present. Fill 
the body moderately with wool to pre- 
vent the feathei's on the belly from being 
injured. Half of the thigh, or in other 
words one joint of the thigh-bone, has 
been cut away. As this bone never 
moved perpendicularly to the body, but 
in an oblique direction, of course as soon 
as it is cut off, the remaining parts of the 
thigh and leg, having nothing to sup- 
port them obliquely, must naturally fall 
to their perpendicular. Hence the legs 
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appear considerably top long. To cor- 
rect this take a needle and thread, 
fasten the ends round the bone inside, 
push the skin just opposite to it, and 
then tack up the thigh under the wings 
with several strong stitches. This will 
shorten the thigh, and render it quite 
capable of supporting the body without 
the aid of wire. Now put in the cotton 
for an artificial body, by means of the 
little stick, and then sew up the orifice 
you originally made in the oelly, begin- 
ning at the vent. Lastly, dip your 
stick into the solution, and put it down 
the throat three or four times, in order 
that every part may receive it. When 
the head and neck are filled with cotton 
close the bill as in nature. Bring the 
feet together by a pin, and then run a 
thread through the knees, by which 
draw them to each other as near as may 
be thought proper. Add the eyes; 
adjust the orbit to them as in nature, 
and that requires no other fastener. 
After this, touch the bill, orbit, feet, and 
former oil-gland at the root of the tail, 
with the solution. Procure a common 
box, fill one end of it, about three-fourths 
up to the top, with cotton, forming a 
sloping plane. Make a moderate hollow, 
and place the bird in its right position. 
If it is wished to elevate the wmgs, do 
so, and support them with cotton. If 
desired to have the tail expanded, re- 
verse the order of the featners, begm- 
ning from the two middle ones, and 
when dry place them in their true order, 
and the tail will preserve the expansion 
given to it. In three or four days the 
feet lose their natural elasticity, and the 
knees begin to stiffen. This is the time 
to give the legs any desired angle, and 
to arrange the toes. When the bird is 
quite dry, pull the thread out of the 
knees, and take away the needle, and all 
is done. 

3. Previous to skmning take a piece of 
wire of suitable thickness, and measure 
from the centre of bill to tip of toes; have 
the wire twice that length, and double it 
in two, and point the double end with a 
hammer ; do not separate them ; point 
the other ends with a file. Having put 
in the eyes, and twisted some cotton on 



leg-bones, and filled up the aperture in 
skull with a piece of cork, thrust the 
double end of the wii*e through the 
cork, and let it enter the base of the 
beak ; twist some cotton or tow round 
the wire to the same thickness and 
length as neck ; then separate and form 
a shoulder on each wire, roll up some , 
tow same size and shape as the bird's 
body, and twist some thread round it ; 
thrust the wires tiirough the tow body, 
one at each side ; carefully turn the 
skin over your artificial body, in doing 
so place the wing-bones in their right 
place ; pass the wires through the back 
of the legs, but inside the skin, add a 
little tow if required, sew up the aper- 
ture, and fix on stand by the wires; 
foim a piece of wire into same shape as 
a hairpin, and pass under and through 
tail into the body to keep tail up ; tie 
the bill with a piece of thread till it 
sets; give the bird the natural set, 
fix the wings in the right position, and 
pass a thread with a long needle through 
the body and last joints of wings and 
tie, not too tight, and tie tips of same at 
tail. Pay particular attention to the 
eyes, replace stray feathers with a 
needle, and brush down with a camel- 
hair brush. 

Preservative for Bird-skins. — Ground 
alum, 4 parts ; pepper and saltpetre, 1. 

liUbricants. — ^The friction of the 
parts m machinery frequently absorbs a 
large percentage of the power em- 
ployed. Various lubricating materials 
are used to reduce this source of waste. 
When polished steel moves on steel, or 
pewter properly oiled, the friction is 
about one-fourth of its weight ; on copper 
or lead, one-fifth ; on brass, one-sixth. 
Metals have more friction when they 
move on metals of the same kind than 
when on different metals. In wood rub- 
bing upon wood, oil, grease, or black- 
lead, properly applied, reduces the fric- 
tion two-thirds. Lard, oil, tallow, soap, 
black-lead, French chalk, and combina- 
tions of these substances, are used in 
different trades. 

Antifriction Grease. — 1. One part of 
fine black-lead, ground perfectly smooth, 
with 4 parts of lard. 2. Dissolve about 
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50 lbs. of soda in 3 or 4 gallons of boil- 
ing water, then melt in a copper about 
1^ cwl of tallow or palm oil ; after it 
has cooled a little pour in gradually the 
soda, stirring it all the while till it cools. 
3. For cooling necks of shafts, which may 
occasionally be found useful where the 
shafts are not of a proper length, or the 
bearings faulty ; 16 lbs. tallow, dissolved 
in a vessel ; 2\ lbs. white sugar of lead. 
When the tallow is melted, but not boil- 
ing, put in the sug:ir of lead and let it 
dissolve. Then put in 3 lbs. of black 
antimony. Keep stirring the whole mass 
till cold. 

Lubricating Composition for RailMoay 
Axles. — ^In a small boiler dissolve from 
5G lbs. to 60 lbs. of soda in about 3 galls, 
of water. In a 60-gallon boiler, melt 
tallow, and to it add palm oil, each in 
quantity, according to season. In sum- 
mer weather, tallow 1 cwt. 3 qrs. ; palm 
oil, 1 cwt. 1 qr. In winter, tallow 1 cwt. 
1 qr. ; palm oil, 1 cwt. 3 qrs. In spring 
or autumn, tallow, 1 cwt. 2 qrs. ; palm 
oil, 1 cwt. 2 qrs. As soon as the mix- 
ture boils, put out the fire, and let the 
mixture cool down gradually, frequently 
stirring it while cooling. When reduced 
to blood heat, run it off through a sieve 
mto the solution of soda, stirring it well, 
to ensure a perfect mixture of the in- 
gredients. 

Anti-attrition Paste. — Lard, 2J lbs. ; 
camphor, 1 oz. ; black-lead, J lb. ; rub 
the camphor in a mortar down into 
a paste, with a little of the lard ; then 
add the rest of the lard, and the black- 
lead, and mix thoroughly. 

A good Lubricating Oil that will not 
thicken. — ^Take olive oil, and dissolve it 
in boiling alcohol, add it drop by drop 
to the hot alcohol, until it is no longer 
taken into solution. Upon cooling, it 
will let fall crystals, and leave a consi- 
derable portion still fluid ; the fluid part 
is to be poured off, filtered through a 
piece of white blotting paper, and either 
used ic this form, or the alcohol may be 
distilled off for fresh processes, and the 
pure lubricating oil which will remain 
can be obtained for >iling watches and 
delicate machinery. This will not 
oxidize or gum up, and will remain 



pei*fectly fluid even when exposed to 
great cold. 

Watchmakers^ Oil. — 1. Take neat*s-foot 
oil, and put into it some lead shavings in 
order to neutralize the acid contain^ in 
the oil ; let this stand for a considerable 
time, the longer the better. Oil thns 
prepared never corrodes, or thickens. 
2. Get the best olive oil, stir it up for 
some time with water kept at the boil, 
then, after separation, shake it up in a 
bottle with a little fresh lime, and allow 
them to stand for some weeks in a bottle 
exposed to the sunlight and air, but pro- 
tected from wet and dirt. When filtered 
off it will be nearly colourless, perfectly 
limpid, and will never thicken or become 
rancid. 3. Procure 1 quart of olive oil, 
put it into a cast-iron vessel capable of 
holding 2 quarts, place it over a slow, 
clear flre, keeping a thermometer sus- 
pended in it, and when the temperature 
rises to 220°, check the heat, never allow- 
ing it to exceed 230°, nor descend below 
212° for one hour, by which time the 
whole of the water and acetic acid will be 
evaporated ; the oil is then exposed to a 
temperature of 30° to 36° for 2 or 3 
days ; then pour the oil on a muslin filter 
to allow the fluid portion to run through ; 
lastly, the fluid portion must be filtered 
once or more through newly-prepared 
animal charcoal, coarsely powdered, and 
placed on bibulous paper m a wire frame 
within a funnel, by which operation ran- 
cidity is entirely removed, and^the oil is 
rendered perfectly bright and colourless. 

Belgian Antifriction Metal. — For 
parts exposed to much friction, 20 parts 
copper, 4 of tin, * 5 of antimony, * 25 
lead. For parts subjected to great con- 
cussions, 20 parts copper, 6 zinc, 1 tin. 
For surfaces exposed to heat, 17 parts 
copper, 1 zino, 0*5 tin, 0*25 lead. In 
making these alloys, mix all the other 
ingredients before adding the copper. 

Lard Oil Refining. — ^Agitate the lard 
oil with a ley of caustic potash of spe- 
cific gravity 1*2. A sufficient quantity 
is known to have been added when, after 
repose, a portion begins to settle down 
clear at the bottom ; about 4 to 8 per 
cent, is usually required. After 24 
hours' repose, tne clear supernatant oil 
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is decanted from the soapy sediment and 
filtered ; it may be thoroughly bleached 
by a mixture of bichromate of potassa, 
and sufficient hydrochloric acid to seize 
on all the alkali and liberate the 
chromic acid. 

G-alvanizing Iron. — Sheet iron, 
iron castings, and the like, are first 
cleaned and scoured by immersion in a 
bath of water, acidulated with sulphuric 
acid, heated in a leaden vessel, or used 
cold in a wooden one, to remove the oxide. 
The pieces are then thrown into cold 
water, and taken out one at a time to be 
scoured with sand and water with a 
piece of cork or the husk of the cocoa- 
nut, the ends of the fibres serving as a 
brush. The pieces ai*e then returned to 
cold water. Pure zinc, covered with a 
thick layer of sal ammoniac is then 
melted in a bath, and the iron, if in 
sheets, is dipped several sheets at a time 
in a cradle or grating. The sheets are 
raised slowly to allow of draining, are 
then immediately thrown into cold 
water ; on removal, the work is finished 
by wiping dry. Thick pieces are heated 
in a reverberatory furnace before being 
placed in the bath, to prevent cooling 
the zinc. Chains are similarly treated, 
and on removal from the zinc are shaken 
until cold to avoid soldering of the links 
together. Nails and small articles are 
dipped in muriatic acid, and dried in a 
reverberatory furnace; next, thrown 
mto zinc covered with sal ammoniac, 
left for a mmute, and taken out slowly 
with an iron skimmer ; they come out 
in a mass soldered together, and to sepa- 
rate them are placed in a crucible sur- 
rounded with charcoal powder, then 
heated to redness and shaken about 
until cold for separation. Wire is reeled 
through the zinc, into which it is forced 
to dip by a fork or other contrivance. 
The zinc is melted in a crucible just a 
little beyond the point of fusion, and is 
always covered with a thick coat of sal 
ammoniac, for the purposes of prevent- 
ing waste of zinc and preparing the 
metal to be covered. Wrought-iron 
baths welded at the angles succeed 
much better than cast-iron, lined with 
cl»j. By another system the sheets of 



iron are pickled, scoured, and cleaned 
just as for ordinary tinning. A large 
wooden bath is then half filled with a 
dilute solution of muriate of tin, pre- 
pared by dissolving metallic tin in con- 
centrated muriatic acid, which takes 
2 or 3 days, and 2 quarts of the satu- 
rated solution are added to 300 or 400 
gallons of the water contained in the 
bath. Over the bottom of the bath is 
spread a thin layer of finely-granulated 
zinc, then a cleaned iron plate, and so 
on — a layer of finely-granulated zinc 
and a cleaned iron plate alternately, 
until the bath is full ; the zinc and iron, 
together with the fluid, constitute a 
weak galvanic battery, and the tin is 
deposited from the solution, so as to 
coat the iron with a dull unifoim 
layer of metallic tin in about 2 hours. 
Whilst this is being done, a wrought- 
iron bath, containing fluid zinc, is being 
prepared, the melted metal is covered 
with sal ammoniac, mixed with earthy 
matter, to lessen the volatilization of 
the sal ammoniac, which becomes as 
fluid as treacle. Two iron rollers, im- 
mersed below the surface of the zinc, 
are flxed to the bath, and are driven by 
machinery to carry the plates through 
the fluid metal at a determined velocity. 
The plates are now received one by one 
from the tinning bath, drained for a 
short time, and passed at once, still wet, 
through the zinc, by means of rollers • 
the plates thus take a regular and 
smooth layer of zmc, which, owing to 
the presence of tin beneath, assumes the 
natural crystalline character, giving the 
plates the well-known moire appear- 
ance. 

Cleaning Galvanized Vessels, — The 
simplest plan is to scour them with a 
strong solution of hot water and com- 
mo|i washing soda; but if used for 
hot water and soap, use best tinned 
vessels, or have them painted, as gal- 
vanized iron attracts soap in such a 
manner as to cause a deposit which is 
disagreeable and unsightly. 

Slivering and Tinning. — I\ 
Silver by Beat. — 1, Dissolve 1 oz. of pu 
silver in aquafortis, and precipitate 
with common salt ; to which add ( lb* * 
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sal ammoniac, the same of white vitriol, 
and i oz. of corrosive sublimate. 2. Dis- 
solve 1 oz. of pure silver m aquafortis ; 
precipitate it with common salt, and 
add, after washing, 6 oz. of common salt, 
3 oz. each of sandiver and white vitriol, 
and ^ oz. of sublimate. These are to 
be ground into a paste upon a fine stone 
with a muUer; the substance to be sil- 
vered must be rubbed over with a suffi- 
cient quantity of the paste, and heated. 
When the silver runs, it is taken from 
the fire, and dipped into weak spirit of 
salt to clean it. 

To Silver in the Cold Way.—l, 2 dr. 
tartar, 2 dr. common salt, ) dr. of alum, 
and 20 grs. of silver, precipitated from 
the nitrous acid by copper. Make into a 
paste with a little water. This is to be 
rubbed on the surface to be silvered 
with a cork. 2. Dissolve pure silver in 
aquafortis, and precipitate the silver 
with common salt; make this precipi- 
tate into a paste by addmg a little more 
salt and cream of tartar. It is applied 
as in the foinner method. 

To Silver Copper Ingots. — ^The pnnci- 
pal difficulties in plating copper ingots 
are, to bring the surfaces of the copper 
and silver into fusion at the same time, 
and to prevent the copper from scaling ; 
for which purposes fluxes are used. The 
surface of the copper on which the silver 
is to be fixed must be made flat by filing, 
and should be left rough. The silver is 
ijisi annealed, and aftei*wards pickled in 
weak spirit of salt ; it is planished, and 
then scraped on the surface to be fitted 
on the copper. These prepared surfaces 
are anointed with a solution of borax, or 
strewed with fine powdered borax itself, 
and then confined in contact with each 
other by binding wire. When they are 
exposed to a sufficient degree of heat, the 
flux causes the surfaces to fuse at the 
same time, and when cold they are firmly 
united. Copper may likewise be plated 
by heating it, and burnishing leaf-silver 
upon it ; so may iron and brass. 

To Plate Iron. — 1. Polish the surface 
very clean and level with a burnisher ; 
then expose it to a, blueing heat ; a leaf 
of silver is to be properly placed and 
carefully burnished down. This is re- 



peated until sufficient leaves are applied 
to give the silver a proper body. 2. By 
solder; slips of thin solder are placed 
between the iron and silver, with a little 
flux, and secured together by binding 
wire. Then place in a clear fire until 
the solder melts ; when it is taken out, 
on cooling, it will adhere fii*mly. 3. By 
tinning the iron first, and uniting the 
silver by means of slips of rolled tin, 
brought into fusion in a gentle heat. 

To Tin Copper and Brass. — Boil 6 lbs. 
of cream of tartar, 4 galls, of water, and 
8 lbs. of grain tin or tin shavings. After 
the matei'ials have boiled a sufficient 
time, the substance to be tinned is put 
therein, and the boiling continued, when 
the tin is precipitated in its metallic 
form. 

To Tin Iron and Copper Vessels. — 
Iron which is to be tinned must be pre- 
viously steeped in acid materials, such 
as sour whey or distillers* wash ; then 
scoured and dipped in melted tin, having 
been first rubbed over with a solution of 
sal ammoniac. The sm*face of the tin is 
prevented from calcining by covering it 
with a. coat of fat. Copper vessels must 
be well cleansed ; and then a sufficient 
quantity of tin with sal ammoniac is put 
therein and brought into fusion, and the 
copper vessel moved about. A little 
resin is sometimes added. The sal am- 
moniac prevents the copper from scaling, 
and causes the tin to be fixed wherever 
it touches. 

To Tin Brass or Copper. — 1. Plates 
or vessels of brass or copper, boiled with 
a solution of stannate of potassa mixed 
with turnings of tin, become, in the 
course of a few minutes, covered with a 
firmly-attached layer of pure tin. 2. A 
similar efiect is produced by boiling the 
articles with tin filings and caustic 
alkali, or cream of tartar. In the above 
way chemical vessels made, of copper or 
brass may be easily and perfectly tinned. 

Tinning Iron Saucepans. — If the sauce- 
pan is an old one it must be put on the 
fire and allowed to get nearly red hot, 
which will get rid of all the grease ; 
then make a pickle of the following pro- 
portions ; — Oil of vitriol, } lb. ; mui'iatic 
acid, J lb. ; water, 1 gall. If the sauce- 
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pan can be filled so much the better, if 
not keep the pickle flowing over it for 
say 5 minutes, pour out, rinse with 
water, and scour well with sand or coke 
dust with a wisp of tow, rinse well with 
water ; if the pan is clean it will be of 
an unifoi*m grey colour, but if there are 
any red or black spots it must be pickled 
and scoured again till thoroughly clean. 
Have ready chloride of zinc, that is, 
muriatic acid in which some sheet zinc 
has been dissolved, some powdered sal 
ammoniac, some tow, about 18 inches 
of iron rod of about ^ or f inch thick, 
one end flattened out and bent up a 
little and filed clean, and some bar tin ; 
dip a wisp of tow in the chloride of zinc, 
then into the powdered sal ammoniac, 
taking up a good quantity, and rub well 
all over the inside. This must be done 
directly after the scouring, for if al- 
lowed to stand it will oxidize ; put on 
the fire till hot enough to melt the tin, 
the end of the bar of tin being brushed 
over the heated part till melted ; run 
down about half the bar, and with the 
flatttened end of the iron rod rub the 
tin well over the surface, taking care 
not to heat too large a surface at once, 
nor to let it get too hot, which may be 
known by the tin getting discoloured, 
when some dry sal ammoniac must be 
thrown in. Having gone all over it, 
wipe lightly with a wisp of tow, just 
made warm enough that the tin does 
not stick to it ; when cold scour well 
with sand and tow, rinsing with plenty 
of water. 

Tinning Brass Wire. — Have two baths, 
one containing the molten tin, kept at a 
proper temperature, the other a satu- 
rated solution of chloride of zinc. Im- 
merse the coil of brass wire in a boiling 
solution of caustic potash, and remove it 
to a bobbin, having a fixed spindle and 
one movable end. Pass the wire by 
means of suitable hard wood or brass 
deeply-grooved pulleys, so that it shall 
pass through the chloride of zinc bath 
into the molten tin, and after immersion 
cause it to pass between the grooves of 
two pulleys, revolving in contact with 
each other, so that the grooves form 
a hole equal in Mze to the tinned wire ; 



these will squeeze off any superflaoas 
metal that may be carried up from the 
bath ; carry foinvard the end and attach 
to it a fresh bobbin, and wind off at a 
speed that must be regulated by expe- 
rience. The wire must be raised suffi- 
ciently in temperature before it will take 
the tm, and it must be properly cooled 
again before it reaches the final bobbin, 
which can be effected by placing it at a 
proper distance from the tin bath. 

Cold Tinning, — Block tin dissolved in 
muriatic acid with a little mercury 
forms a very good amalgam for cold 
tinning ; or, 1 part of tin, 2 of zinc, 6 
of quicksilver. Mix tin and mercury 
together until they form a soft paste. 
Clean the metal to be tinned, taking care 
to free it from greasiness ; then rub it 
with a piece of cloth moistened with 
muriatic acid, and immediately apply a 
little of the amalgam to the surface, 
rubbing it in with the same rag. The 
amalgam will adhere to the sur&ce and 
thoroughly tin it. Cast iron, wrought 
iron, steel, and copper may be tinned this 
way. Those who find it difficult to make 
soft solder adhere to iron with sal am- 
moniac, will find no difficulty if they fii*st 
tin the surfaces in this manner, and then 
proceed as with ordinary tin plate. 

Tinning Cast and Wrought Iron Pipes. 
— File bright the piece of iron required 
to be tinned, and mix up the following 
solution ; — In a pennyworth of spirits of 
salts, put a piece of zinc the size of a 
shilling, the spirits of salts will eat it 
away; wet the places required to be 
tinned with the solution, then while wet 
use a copper-bit with fine solder, and it 
will immediately tin. 

Crystallized Tin-Plate is a variegated 
primrose appearance, produced upon the 
surface of tin-plate, by applying to it in 
a heated state some dilute nitro-muriatic 
acid for a few seconds, then washing it 
with water, drying, and coating it with 
lacquer. The figures are more or less di- 
versified, according to the degree of heat, 
and relative dilution of the acid. Place 
the tin-plate, slightly heated, over a tub 
of water, and rub its surface with a 
sponge dipped in a liquor composed of 
4 parts of aquafortis, and 2 of dis*^^^ 

% 
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water, holding 1 part of common salt or 
sal ammoniac in solution. When the crys- 
talline spangles seem to be thoroughly 
brought out, the plate must be immersed 
in water, washed either with a feather 
or a little cotton, taking care not to rub 
off the film of tin that forms the feather- 
ing, forthwith dried with a low heat, 
and coated with a lacquer varnish, other- 
wise it loses its lustre in the air. If the 
whole surface is not plunged at once in 
cold water, but is partially cooled by 
sprinkling water on it, the crystalliza- 
tion will be finely variegated with large 
and small figures. Similar results will 
be obtained by blowing cold air through a 
pipe on the tinned surface, while it is just 
passing from the fused to the solid state. 

Cleaning Tinware, — ^Acids should never 
be employed to clean tinware, because 
they attack the metal, and remove it 
from the iron of which it forms a thin 
coat. We refer to articles made of tin- 
plate, which consists of iron covered with 
tin. Rub the article first with rotten- 
stone and sweet oil, the same as recom- 
mended for brass, then finish with 
whitening and a piece of soft leather. 
Articles made wholly of tin should be 
cleaned in the same manner. In a dry 
atmosphere planished tinware will re- 
main bright for a long period, but it 
soon becomes tarnished in moist air. 

Tinning Small Articles, — Place them 
in warm water, with a little sulphuric 
acid added to it, which will clean them ; 
then powder some sal ammoniac and mix 
it in the water, stirring well until all is 
dissolved. After washing the articles in 
clean water, place them in the solution 
for a few minutes ; then lay them by the 
fire to dry. Procure a pan resembling a 
frying pan in shape, the bottom of which 
must be full of small holes. The pot for 
melting the tin must be large enough to 
admit the pan for holding the articles. 
Cover the bottom of the pan with the 
articles to be tinned, and, after sprink- 
ling a little powdered sal ammoniac over 
the surface of the molten tin to clear it 
from dross, dip the pan containing the 
goods into it ; after all smoke has disap- 
peared, lift it out and shake well over 
sprinkling a little sal ammoniac 



over the goods to prevent them from 
having too thick a coat, then cool quickly 
in cold water to keep them bright. 

Annealing Steel, — Make the steel red 
hot, then put it in a heap of dry saw-dust 
till cold, when it will be found to be 
quite soft. 

Mother -of- Pearl. — Mother-of 
pearl is the inner coat of several kinds of 
oyster-shells, some of which secrete this 
layer of sufficient thickness to render the 
shell an object of manufacture. The 
beautiful tints of the layer depend upon 
its structui*e, the surface being covered 
with a multitude of minute grooves, 
which decompose and reflect the light. 
The structure of the pearl shell admits 
of its being split into laminae, and it can 
then be used for the handles of knives, for 
inlaying, or in the manufacture of but- 
tons ; but as splitting is liable to injure 
or spoil the shell, this method of dividing 
it is seldom resorted to. In manufacture 
the different parts are selected of a thick- 
ness as nearly as possible to suit the re- 
quired purpose; excess of thickness is 
got rid of by means of saws, filing, or by 
grinding upon the common grindstone. 
In prepai'ing the rough shell, if square or 
angular pieces are needed, they are cut 
with saws, as the circular saw or the or- 
dinary back saw ; in the one case, the shell 
is fed up as the saw divides it, and in the 
other the shell is held in a vice, and the 
saw operated by hand. If circular pieces 
of the shell are wanted, such as those for 
buttons, they are cut with an annu- 
lar or crown saw, which is fixed upon a 
mandrel. It is necessary in sawing that 
water is plentifully supplied to the in- 
strument, or the heat generated by 
dividing the shell will heat the saw, and 
its temper will be destroyed. The pieces 
of shell are next ground fiat upon a 
grindstone, the edge of which is tui-ned 
with a number of grooves or ridges, as 
being less liable to become clogged than 
the entire surface, and hence grind 
more quickly. It is necessary to suppiy 
water, or soap and water, to the stone, 
as it is then less liable to become 
clogged. The flat side of the stone, 
similarly prepared with ridges, may be 
used instead of the face, if it is desired to 
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have the pieces of shell ground flat, and 
when of the requisite thinness they are 
ready for operation in the lathe, or for 
inlaying. After the pieces of pearl shell 
are cut, ground, or turned to the proper 
form, they are finished with pumice- 
stone and water ; this may be done with 
pieces of the stone properly shaped, and 
rubbed over the work as it is held fkst in 
some form of clamp, or held upon the 
work as it is revolved in the lathe. This 
process may be followed by an applica- 
tion of ground pumice-stone, which has 
been carefully sifted to extract all ex- 
cept the minutely powdered portion, and 
applied with a piece of cork or a cloth 
moistened with water. The polishing is 
accomplished with rotten-stone, moist- 
ened with dilute sulphuric acid, which 
may be applied upon a piece of cork or a 
bit of soft wood. In some turned works 
fine emeiy paper may be used, and fol- 
lowed with rotten-stone moistened with 
the acid or oil. The pearl handles used 
for razors or knives are first roughed 
out, then drilled where the rivets are 
to be inserted, and lightly riveted to- 
gether in pairs. They are ground 
to the proper size and thickness, and 
finished by the means mentioned, the last 
finishing touch, to produce a fine polish, 
often being done by the friction of the 
hand of the workman. Sometimes it is 
advantageous to apply the polishing ma- 
terial to the surface of a wheel, and this 
wheel may be covered with cloth and 
moistened with water, which will cause 
enough of the powder to adhere. Sepa- 
rate wheels may be used for the pumice- 
stone and the rotten-stone. Sometimes 
dry powdered chalk or Spanish whiting 
is used in place of the rotten-stone. One 
process of working pearl is by the aid of 
corrosive acids and the etching point. 
The shell is first divided as may be neces- 
sary, and the designs or patterns drawn 
upon it with an opaque varnish ; strong 
nitric acid is then brushed over the 
plates repeatedly, until the parts unde- 
fended by the varnish are sufficiently 
corroded or eaten away by the acid. The 
vai*nish now being washed off, the de- 
vice, which the acid had not touched, is 
found to be nicely executed. If the de- 



sign is to be after the manner of common 
etching on copper, the process upon the 
shell is precisely the same as that process 
upon metal. When a considerable num- 
ber of pieces of thin shell are required to 
be of the same size and pattern, the re- 
quisite number of plates are cemented 
together with glue, and the device or 
figure drawn upon the outer plate. They 
may then be held in a vice or clamp, and 
cut out as one plate with a fine saw, or 
wrought into the desired form with files ; 
drilling tools may be employed to assist 
in the operation. To separate the pieces, 
the cemented shells are thrown into 
warm water, which softens the glue and 
separates the pieces. 

Artificial Mother-of-Fearl Buttons. — 
White horn buttons may be made to 
imitate mother-of-pearl by being boiled 
in a saturated solution of sugar of lead, 
and then laid in very dilute hydrochloric 
acid. Combs, to which the boiling pro- 
cess is not applicable, as it distorts the 
teeth, may be treated by being kept over- 
night in a moderately concentrated cold 
solution of nitrate of lead, then laid for 
a quarter to half an hour in a bath con- 
taining 3 per cent, of nitric acid, and 
finally being rinsed in water. The use 
of sugar of lead is, however, prejudicial, 
and should be avoided. 

Inlaying with Mother-of-Pearl, — 1. 
Tortoiseshell is softened by soaking it in 
hot water — the design an*anged, and 
placed between flat dies, under a heavy 
press, to remain till the shell is cold ai^d 
dry. It is thus embedded in the shell. 
Those vivid colours on paper trays are 
fragments of the Aurora shell, pressed in 
the same way, while the paper is damp; 
when dry the design is painted, var- 
nished, baked, and polished. 

2. Thin scales of the shell are to be 
selected for their colour, or shade, and 
cemented to the surface of the material. 
The rest of the surface is covered with 
successive coats of japan varnish, gene- 
rally black, being subjected to a baking 
process after each application. When 
the varnish is as thick as the shell it 
is polished, the gilding and painting 
added, and a flowing coat of varnish put 
over the whole. 

z 2 
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7b Imitate TortoisesheU mth Hom.-^ 
1. Mix up an equal quantity of quick 
lime and red lead with soap lees ; lay it 
on the horn with a small brush, in imi- 
tation of the mottle of tortoiseshell ; 
when it is dry, repeat it two or three 
times. 2. Grind 1 oz. of litharge and 
} u^. of quick lime, together with a suf- 
^cient quantity of liquid salts of tartar 
to make it of the consistence of paint. 
Put it on the horn with a brush, in imi- 
tation of tortoiseshell, and in three or 
four hours it will have produced the de- 
sired effect ; it may then be washed off 
with clean water ; if not deep enough it 
may bo repeated. ^, Take a piece of 
lunar caustic about the size of a pea; 
grind with it water on a stone, and mix 
with it a sufHcient portion of gum arabic 
to make it of a proper consistence ; then 
apply it with a brush to the hoi*n in 
imitation of the veins of tortoiseshell. 
A little red lead, or some other powder 
mixed with it, to give it a body, is of 
advantage. It will then stain the horn 
quite through, without hurting its tex- 
ture and quality. In this case, however, 
you must be careful, when the horn is 
sufHciently stained, to let it be soaked 
for some hours in plain water, previous 
to finishing and polishing it. Pieces of 
horn are united together to form one 
large piece by being softened at the edge 
by boiling water, and then pressing them 
together powerfully while surrounded by 
boiling water. 

Preparation of Horn. — ^The horn is 
first roasted over a fire made of the stalks 
of furze. When rendered soft, it is slit 
on one side, and kept expanded flat be- 
tween a pair of tongs ; it is then placed 
in a press between iron plates which are 
greased. The horns are suffered to re- 
main till they are cooled ; they are then 
soaked m water till soft enough to be 
pared down to the required thinness, 
with a large knife worked horizontally 
on a block. Tneir transparency is thus 
acquired; and after being immersed in 
ley, they are polished with whitening 
and the coal of burnt willow. 

Gum. — Mucilage for Labels. — Mace- 
rate 5 parts of good glue in 20 parts 
of water for 24 hours, adding 20 parts 



of rock candy, and 3 parts of gaa 
arabic. 

To Pre9erve Gum-Arabio Solutions.:-^ 
A few drops of oil of cloves, or of alcohol, 
or any essential oil, will preserve a quart 
of the mucilage of gum arabic or gum 
tragacanth from turning sour. A small 
quantity of dissolved alum will preserve 
flour paste. 

Artificial or British Gum, — Malt, 
crushed small, 1 lb.; warm water, 2 
galls. Mix , heat the whole to 145^ 
Fahr. ; add of potato starch 5 lbs. ; raise 
the heat to 160° Fahr., and mash for 
about 25 minutes, or until the liquid 
becomes thin and clear ; it must then be 
instantly run off, and raised to the boil- 
ing point to prevent the formation of 
sugar ; after boiling for 3 or 4 minutes, 
the whole must be filtered and evapo- 
rated to dryness by a steam heat. 

Wax Impressions fromi Seals. 
— Warm the seal a little, and rub over it 
the end of a wax candle ; then sprinkle it 
with the best vermilion. Melt the sealing 
wax by holding it over a candle, so that 
it does not catch fire — suffering it to 
drop upon the paper ; impress the pre- 
pared seal upon it, and if done carefully 
a fine impression will be made. If seve- 
ral seals are to be made at once, or even 
one of a large size, it is customary to 
melt the sealing wax in a small ladle or 
crucible, from which it may be poured 
as wanted. Seals of different coloui-s are 
made by dusting the seal with a powder 
of one colour, and stamping it upon wax 
of another ; thus dust the seal with lamp- 
black, and impress it upon red wax — the 
impression will have a black centre and 
red edge. 

To m^ake Glass Seals. — First, 
procure a mould made of plaster of Pans, 
the counterpart of the seal wished for, 
and this may be made by pouring a mix- 
ture of plaster of Paris and water, of the 
consistency of cream, upon any engraved 
seal, previously slightly oiled ; when set, 
remove the cast and let it thoroughly 
dry, when it will be fit for use; then 
place in the centre of a clear fire a piece 
of flint glass, holding it with a pair of 
iron pincers, being careful to hold it so 
as not to touch any of the black coals. 
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When of a red, or still better of a white 
heat, take it from the fire, lay it upon 
the mould, and press upon the back of it 
80 as to force it into all the depressions. 
To finish it, it requires to be gi'ound 
round the edge into shape. If it be de- 
sired to imitate a sealing-wax impression, 
it is necessary to oil it, pour common 
wax upon it, and take the plaster cast 
from this. The makers of composition 
seals usually melt the glass in a crucible, 
taking out a sufllcient quantity with an 
iron rod. Their moulds have a ridge or 
frame of plaster round them, to ensure 
the proper shape at once, without after 
grinding. 

Gum Seals are made by pouring a 
little strong gum water over the im- 
pression, after being oiled slightly, and 
keep adding more as it dries. When 
about the consistence of india-rubber, it 
can be taken off with an open penknife. 

Manufacture of Glue ; from 
Bones. — ^The first process is to cleanse 
the bones by immersing them in a pit or 
cistern of water, where they remain 
about 12 hours; the water is then to 
be drawn off, and fresh water added 
to them ; this operation is sometimes 
repeated to remove any dirt. The 
water being withdrawn from the bones, 
a solution of lime, in the proportion of 
1 bushel of lime to 500 gallons of water, 
is to be poured into the cistern for the 
more perfect cleansing of the bones aud 
the removal of any superfluous matter. 
After 3 or 4 days* saturation the lime 
solution should be drawn off and fresh 
water added to get rid of the lime. 
Thus prepared, the bones are placed in a 
hollow globular vessel of wrought iron, 
called an extractor, which is filled with 
them by removing the interior plate 
which covers the manhole ; this aper- 
ture is of an elliptical form, and allows 
the plate to be slipped round and re- 
fixed in its place by turning a nut, 
which draws it up tight against the in- 
terior surface of the extractor, and the 
junctures are made air-tight by luting. 
The extractor tuiiis upon a horizontal 
cylindrical shaft ; one half of this shaft 
is made hollow, or consists of a strong 
tube, which tube also proceeds down- 



wards towards the centre of the vessel 
to conduct the steam beneath the grating 
upon which the bones are laid. The 
steam, of about 15 lbs. pressure, is ad- 
mitted by the cylindrical shaft, pro- 
ceeds fii*st to the bottom of the extractor, 
then rises up through the grating and 
amongst the bones, until the vessel is 
completely charged; previous to this, 
however, the air in the extractor is got 
rid of by opening a cock at the top of 
the extractor, and closing it after the 
admission of steam. While the steam is 
acting upon the bones the extractor is 
occasionally turned round by means of a 
hand-winch. When at rest, a quantity 
of fluid gelatine is collected at the 
bottom of the extractor, from whence it 
is discharged by means of a cock into a 
tub beneath, after opening the air-cock 
to enable it to run off. This done, 
steam is again admitted from the boiler 
into the extractor to act upon the bones 
for another hour, when the second por- 
tion of condensed liquor is drawn off. 
When the products thus obtained have 
become cold, the fat which has formed 
upon the surface is to be carefully re- 
moved by skimming, and the gelatinous 
portion only is to be returned into the 
extractor by means of a funnel through 
the cock ou the top. The steam is 
then admitted to the extractor for an 
hour, after which it is Anally drawn ofl 
into another vessel to undergo a simple 
evaporating process until it arrives at a 
proper consistency to solidify i^hen cold, 
previous to which some alum is added to 
clarify it. When cold this gelatinous 
mass IS cut out into square cakes, and 
dried as usual in the open air. 

Common Glue. — 1. Common glue is 
extracted from hoofs, horns, and cut- 
tings of the hides of various animals. 
For this process the materials are first 
steeped in water for 2 or 3 days, 
well washed, and afterwards boiled to 
the consistency of a thick jelly, which 
is passed while hot through osier baskets 
to separate the grosser particles of dirt 
or bones from it, and allowed to 
stand some time to purify further. 
When the remaining impurities have 
settled to the bottom, it is melted 
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and boiled a second time. It is next 
poured into flat frames or moulds, A*om 
which it is taken out hard and solid, 
and cut into square pieces or cakes, and 
afterwards dried in the wind in a coarse 
kind of net. 2. Substances intended for 
the glue-maker are macerated with milk 
of lime for 14 days, and dried by expo- 
sure to the air ; they can then be trans- 
})orted to any distance without under- 
going decomposition. The manufacturer 
generally treats the matenals again 
with dilute milk of lime ; afterwards 
they are carefully washed and exposed 
to the air for about 20 or 30 hours. 
They are then placed in a copper boiler 
having a perforated false bottom, which 
supports the materials and prevents 
their being burnt ; the boiler is filled 
about two-thirds with water, and is 
piled up with the animal substances 
until they are level with the brim ; a 
gentle but steady boil should be main- 
tained, and the substances should be 
stirred from time to time. When the 
liquor on cooling forms a firm gelatinous 
mjiss, the clear portion is run off into 
another vesssel, and a small quantity of 
dissolved alum is added. It is kept 
warm by means of hot water, and al- 
lowed to remain undisturbed for some 
hours to deposit its impurities; it is 
next run into the congealing boxes, 
and left to cool. When cold the 
masses are turned out upon boards 
wetted with water, cut into small cakes, 
and these cakes are placed ujwn nettings 
to dry. The dry cakes are then dipped 
into hot water, and lightly rubbed with 
a brush to give them a gloss, and lastly 
stove-dried for sale. This furnishes the 
best and palest glue. After the first 
liquor is drawn from the copper, the 
remnants left in the boiler are treated 
with fresh water, again and again, until 
no gelatinous matter can be extracted. 

Gelatine. — Gelatine is made by steep- 
ing the stomach and intestines of fish in 
cold water, and then gently boiling 
them into a jelly; this is spread into 
sheets and allowed to dry. The air- 
bladder of the sturgeon makes the true 
isinglass. 

B]eac]3in^ Wax. — ^The process of 



bleaching wax consists in first melting 
it at a low temperature in a caldron, 
from whence it is allowed to run oot by 
a pipe at the bottom into a capacious 
vessel filled with cold water, in which 
is fitted a large wooden cylinder that is 
made to tui*n on its axis, upon which 
the melted wax falls. The surface of 
the cylinder being constantly wet, the 
wax does not adhere to it, but lays solid 
in the foi-m of ribbons as fast as they 
are formed, and distributed through the 
tub. The wax is then put upon large 
frames covered with linen cloth, which 
are supported about 18 in. above the 
ground, in a situation exposed to the 
air, dew, and sun. The thickness of 
the several ribbons thus placed on the 
frame should not exceed 1^ in., and 
they ought to be moved from time to 
time that each pai*t may be equally ex- 
posed to the action of the air. If the 
weather is favourable it will become 
white in a few days. It is then re- 
melted, formed into ribbons, and ex- 
posed to the air as before. Those 
operations are repeated until the wax 
is rendered perfectly white ; after which 
it can be melted and run into cakes. 
Sometimes it is bleached by the follow- 
ing chemical process ; — ^The wax is 
heated to about 212° Fahr. in an iron 
vessel lined with lead, when either 
chloride of lime or magnesia is added, 
either in solution with water or in a 
dry state, and then intimately mixed 
and stirred up with a wooden spatula. 
When these materials have acted on 
each other for a sufficient length of 
time to discharge the colour from the 
wax, the lime or magnesia is removed 
by the addition of dilute sulphuric 
acid, which possesses a greater afBnity 
for those alkalies than chlorine. The 
whole is then to be boiled until all 
the alkalies employed are separated. 
The solution of the chloride is to be Tn 
the proportion of from 14 lbs. to 28 lbs. 
of the salt to 112 lbs. of water, and 
an equal quantity by weight of the 
melted wax. The sulphuric acid should 
be of the specitic gravity 1'8, and be 
diluted with twenty times its weight of 
watev, 
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Inks. — ^The composition of ink varieB 
acoording to the purposes for which it 
IS intended, and the large number of 
uses to which it is now applied, such as 
for writing, printing, lithography, and 
engraving, necessitate vexy great nicety 
in its proportions, and care in its pre- 
paration. A good ink ought to be so 
thin as to flow freely from the pen ; it 
should be so thick as not to spread or 
blur on the paper, and it should possess 
sufficient depth of colour to retain its 
blackness for many years. Much of the 
peimanency of ink depends on the 
matenal upon which it is written, for 
if we write on paper which has been 
bleached with chlorine, and the gas has 
been imperfectly removed, it has a 
deleterious effect on the beauty and 
durability of the writing. Concerning 
the composition of ink, galls are used 
in the process, not because they are rich 
in gallic acid^ but because they contain 
a high percentage of tannic acid. 

Black Writing Inks, — ^The proportions 
which appear most suitable, and upon 
which most dependence can be placed, 
are— 1. bruised galls, 1 lb.; to this add 
1 gallon of boiling water, and one-third 
of the weight of the galls, namely, 
5^ oz. of sulphate of iron in solution ; 
also 3 oz. of gum arable previously dis- 
solved, and a few bruised cloves or a 
few drops of creosote or carbolic acid 
dissolved in methylated spirit. It is 
better to allow the galls to macerate 
for 24 hours, then strain the infusion, 
and add the other ingredients. 2. Take 
of bruised galls 12 oz., macerate for a 
week in 1 gallon of cold water, then 
add 6 oz. of sulphate of iron in solution, 
also 6 oz. of mucilage of gum arable, 
and 5 or 6 drops of creosote. 3. 12 lbs. 
Aleppo galls bruised, boiled in 6 gallons 
soft water for an hour, adding water to 
replace that evaporated ; strain, and 
again boil the galls in 4 gallons more 
water for about half an hour; strain 
and boil with 2§ gallons more water ; 
strain, and mix the liquors. Add 4^ lbs. 
coarsely-powdered green copperas, 4 lbs. 
gum arabic in small pieces, agitate 
until the ingredients are dissolved, 
filter through a hair sieve. This 



will yield about 12 gallons of very fine 
durable ink. 

Copying Ink. — 1. Add 1 oz. of lump 
sugar, or of sugar-candy, to 1} pint 
good black ink, dissolve. The follow- 
ing requires no press, but may be 
copied by placing a damp sheet of 
copying paper on the writing intended 
to be copied ; above this sheet of copy- 
ing paper a sheet of ordinary writing 
paper must be placed, and then rubbed 
over with a paper knife. 2. Mix 30 
grains of extract of logwood ; 7 grains 
of crystal soda; } oz. of water. Boil 
till dissolved ; then, while stirring well, 
add 30 gi'ains of glycerine, 1 grain 
of chromate of potash, previously dis- 
solved, and 4 grains of powdered gum 
arabic. 3. A transfer ink, for copying 
without any press, and without pre- 
viously moistening the copying paper, 
consists of a decoction of Brazil wood 
and glycerine. When paper Ie written 
upon with the ink, and laid on tissue 
paper, rubbing with the finger trans- 
fers it. 

Blue-Hack Writing and Copying Ink, — 
Blue Aleppo galls, free from insect per- 
foration, 4j^ oz. ; bruised cloves, 1 dram ; 
cold water, 40 oz. ; pui*ified sulphate 
of iron, l| oz. ; pure sulphuric acid, 
by measure, 35 minims ; sulphate of in- 
digo, in the form of a thin paste, and 
which should be neutral, or nearly so, 
\ oz. Place the galls, when bruised, 
with the cloves, in a 50-oz. bottle, pour 
upon them the water, and digest, shak- 
ing daily for a fortnight. Then filter 
through paper into another 50-oz. bottle. 
Get out the refuse of the galls, and 
wi'ing out of it the remaining liquor 
through a strong clean linen or cotton 
cloth into the filter, in order that as 
little as possible may be lost. Next put 
in the iron, dissolve completely, and 
filter through paper. Then the acid, 
and agitate briskly. Lastly, the indigo, 
and thoroughly mix by shaking. Pass 
the whole through paper. Filter out of 
one bottle into the other till the opera- 
tion has been completed. When in- 
tended for copying, 5^ oz. galls is the 
quantity. The water should be as soft 
<is possible — ^that is, it should coqt^^in 



844 



WORKSHOP RECEIPTS. 



no lime or other earthy matter; rain 
water, or distilled water, should be 
used in making ink. 

Black Ink, N(m<orrosive, — ^Digest in 
an open vessel, 42 oz. of coarsely- 
powdered nut-galls, 15 oz. of gum 
Senegal, IS oz. of sulphate of iron, free 
from copper; 3 drams of aqua ammonia ; 
24 oz. of alcohol ; and 18 quarts of dis- 
tilled or rain water. Continue the 
digestion until the fluid has assumed a 
deep black colour. For cheap inks 
other ingredients may be substituted 
instead of part of the galls ; logwood, 
catechu, sumach, and oak bark may be 
used for the same purpose. Many other 
substances, such as elm wood, elder, 
chestnut, beech, willow, plum, cherry, 
and poplar, all contain a certain amount 
of astringent properties, but none of 
them are to be compared to galls, and 
are not likely to supersede them in the 
manufacture of ink so long as galls can 
be had for a fair price. The cheapest 
mk is one composed of a saturated 
solution of logwood obtained by boiling 
22 lbs. of logwood in sufficient water to 
produce, after bemg strained, 14 gallons 
of liquor ; to this decoction add 1 lb., 
avoirdupois, of yellow chromate of 
potash, not bichromate, in solution ; the 
proportions are one thousand parts of 
solution to one of chromate ; the change 
of colour is not immediate, but it gradu- 
ally becomes darker. TbjF can be made 
on a small scale, by using logwood, a 
quarter of a pound boiled in water 
to produce two pmts, to which, when 
strained, add 20 grains of chromate of 
potash in solution. 

To prevent Mouldiness in Ink. — Add 
a few bruised cloves, a little oil of 
cloves, or a few drops of creosote. If 
either of the latter is used, first mix 
with a small quantity of strong vinegar. 

Substitute for a Copying Machine, — 
Write with common writing ink in 
which lump sugar has been dissolved, in 
the proportion of 4 scruples, or IJ 
dram, of sugar to 1 oz. of ink. 
Moisten copying paper. Put the paper 
so moistened upon the writing, and 
cover with a soft pad of blotting paper, 
place the whole on the carpet or hearth- 



mg, one end of which is to be folded 
over. By treading upon this, an im- 
pression will be taken, equal to what 
would have been taken by a copying 
machine. 

Indestructible Inks, — 1. Dissolve 25 
grains of powder gum copal m 200 
grains of lavender oil, by the aid of a 
gentle heat ; then add 2§ grains of lamp- 
black, and I grain of powdered indigo. 
2. In 18 oz. of water, boil shellac, 2 oz., 
and borax, 1 oz. ; when cold, filter and 
mix with 1 oz. of gum arable dissolved 
in 2 oz. of water, to which add powdered 
indigo and lampblack as much as may 
be required. 3. Two solutions are 
necessary. — No. 1 consisting of crystal- 
lized chloride of copper, 8*5 pai'ts; 
chloride of soda, 10*6 parts; and sal 
ammoniac, 5*3 parts, to be together dis- 
solved in 60 parts of distilled water. 
No. 2 solution, consisting of 20 parts of 
hydrochlorate of aniline, to be dissolved 
in 30 parts of water, to which has to be 
added 20 parts of a solution of gum 
made by dissolving 1 part, by weight, of 
gum in 2 parts of water ; and lastly, 10 
parts of glycerine. These solutions are 
kept in separate bottles. When it is 
required to write anything T-ith the 
fluids, 1 part, by bulk, of solution No. 1 
is mixed with 4 parts, by bulk, of No. 2, 
The ink must be applied to paper, linen, 
cotton, wool, or silk, with a quill pen, 
or small hair brush ; at first the writing 
appears greenish; but it soon becomes 
black, especially if it is exposed to a 
higher temperature. 4. 20 grains of 
sugar dissolved in 30 grains of water, 
and the addition to the solution of a fbw 
drops of concentrated sulphuric acid ; the 
mixture is then heated, when the sugar 
is carbonized by the action of the acid. 

Ink Powder, — 1. Mix powdered galls, 
4 oz. ; powdered sulphate of iron, 1 oz. ; 
powdered gum arabic, 1 oz. ; powdered 
white sugar, ^ oz. ; powdered cloves, 1 
dram. To these add 1 quart of water, 
and macerate for an hour or two. 2. 
Aleppo galls, 3 lbs. ; copperas, 1 lb. ; 
gum arabic, } lb. ; white sugar, \ lb. ; 
powder and mix. 2 oz. of this powder 
dissolved in 1 pint boiling water ^ives 
a very good ink. 
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/jBTVisiBLE Inks. — 1. Write with dilute 
litrate of silver, which, when dry, will 

/be entirely invisible ; hold the paper over 
a vessel containing sulphate of ammonia, 
and the writing will appear very dis- 
tinct. The lettei*s will shine with the 
metallic brilliancy of silver, 2. Write 
with a solution of muriate of cobalt, 
and the writing, ^ile dry, will not be 
perceptible, but ifneld towards the fire, 
it will then gradually become visible, 
and if the muriate of cobalt be made in 
the usual way, the letters will appear of 
an elegint green colour. 3. Write with 
acetate of cobalt previously purified 
from the iron which it generally con- 
tains. When the writing is dry, these 
letters will be invisible. Warm the 
paper a little, and the writing will be 
restored to a beautiful blue. 4. Equal 
parts sulphate of copper and sal am- 
moniac dissolved in water. Writing 
colourless until warmed, then turns 
yellow. 5. Onion juice, same colour. 

6. Solution of chloride, or nitro-muriate 
of cobalt ; writmg turns green when 
heated, but disappears again on cooling. 

7. A weakjsolution of the mixed chlorides 
of cobalt and nickel. This writing also 
turns green when heated. 

A Cheap Invisible Ink. — ^Dissolve 1 
fluid oz. of common oil of vitriol in a 
pmt of soft water. Stir well and allow 
it to cool. Write with a clean pen. 
When dry it will be invisible, held to 
the fire it turns an indelible black. 

Coloured Inks. — Red Ink. — 1, Take 
4 oz. of ground Brazil wood and 3 pmts of 
vinegar. Boil till reduced to a pint and 
a half, and add 3 oz. of powdered rock 
alum. 2. Tincture of red sanders, with 
a solution of rock alum. 3. Take a } lb. 
of raspings of Brazil wood, and in- 
fuse it 2 or 3 days in vinegar. Boil the 
mfusion for 1 hour over a gentle fire, 
and filter while hot. Put it again over 
the fire, and dissolve in it, first, ^ oz. 
of gum arabic, and then of alum and 
white sugar ^ oz. 4. Boil 2 oz. Brazil 
wood in 32 oz. of water, to which add, 
after the decoction has been strained, 
j^ oz. of chloride of tin, and 1 dram of 
powdered gum arabic; then evaporate 
to 16 fluid oz 5. Dissolve carmme, 
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1 dram in } dram of strong liquid am- 
monia, sp. gr. 880, then dissolve 20 
grains of powdered gum aratic in 3 oz. 
of water, which add to the dissolved 
carmine. 6. Brazil wood, 200 parts ; 
salt of tin, 3 ; gum, 6 ; water, 3200. 
Reduce to one-half by boiling. Filter 
7. Brazil wood, 2 parts ; alum, } ; cream 
of tartar, ^ ; water, 16. Boil down to 
half, and filter ; add ^ part of gum. 8. 
Add to an ammoniacal solution of cochi- 
neal a mixture of alum and cream of 
tartar, till the required tint is obtained. 
9. When a very fine colour is desired, 
digest 1 oz. powdered cochineal in ^ pint 
hot water; when it is quite cold, add 
} pint spirit of hartshorn, macerate for a 
few days, then decant the clear portion. 
Or dissolve 20 grains pure carmine in 
3 fluid ounces of liquid ammonia ; add 
18 grains powdered gum. 

Green-Black /n^.— Take 15 
bruised gall-nuts, and 200 parts 
water, boil for about an hour 
and then add to the liquor 5 parts 
phate of iron, 4 parts fine iron shavings, 
and a solution of ^ pint of powdered 
indigo in 3 parts of sulphuric acid. 
This ink writes green^ but turns black 
after a few days ; it flows very well 
from the pen. 

Green Ink. — 1. Calcine aceto-nitrate 
of chrome ; dilute the green powder 
with sufficient water. 2. lAii, good 
clear blue and yellow inks in the pro- 
portions necessary to give the desired 
tint. 3. Sap green dissolved in very 
weak alum water. 4. Verdigris, 2 oz. ; 
cream of tartar, 1 oz.; water, \ pint; 
reduce one-half by boiling, and filter. 

Bl^jte Ink, — 1. Dissolve 2 or 3 oz. of 
sulphate of indigo in a gallon of water ; 
or by rubbing together 1 oz. of oxalic 
acid and 2 oz. of fine Prussian blue, to 
which add 1 quart of boiling water. 
The excess of iron in the Prussian blue 
must be firot removed by a strong 
mineral acid, then wash in rain water. 
2. Chinese blue, 2 oz. ; boiling water, 
1 quart ; oxalic acid, 1 oz. Dissolve the 
blue in the water, then add the acid, and. 
it is ready at once. 

Purple Ink. — 1. Add to a decoction of 
12 parts Campeacby wood in 120 parti 
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of water, 1 part subacetate of copper, 
14 parts alum, and 4 parts gum arable 
Let stand for 4 or 5 days. 2. Add a 
little alum, or chloride of tin, to a 
strong decoction of logwood. 

Violet /n*.— 1. Boil 8 oz. of logwood 
in 3 pints of water till reduced to l^ 
pint. Strain, and add 1^ oz. of gum, 
and 2^ oz. of alum. 2. Cudbear, 1 oz. ; 
l>earlash, IJ oz. ; hot water, 1 pint. 
Allow to stand for 12 hours; strain, and 
add about 2 oz. gum. If required to 
keep, add 1 oz. spirits of wine. 

Marking Inks. — 1. Twenty-two parts 
of carbonate of soda are dissolved in 25 
parts of distilled water ; also 17 parts of 
crystal nitrate of silver in 24 parts of 
ammonia; 20 parts of gum are then 
liquified in 60 parts of water, and mixed 
with the soda solution ; afterwards with 
the nitrate of silver, and, lastly, 33 
parts of suli)hate of copper are added. 
This writes a rich blue. 2. Dissolve 
1 dram of nitrate of silver, or lunar 
caustic, in f oz. of water. Add to the 
solution as much liquid ammonia as will 
redissolve the precipitated oxide, with 
sap green to colour it, and gum water 
to make the volume amount to 1 oz. 
Marks written with this liquid should 
be fii*st heated before the fire, and then 
exposed in the sun to blacken. The 
linen marked on requires no previous 
preparation. 3. Damp the linen first 
with a solution of carbonate of soda. 
Dry the spot, and write upon it with a 
solution of the nitrate of silver thickened 
with gum, and tinted with sap green. 
4. Dissolve separately, nitrate of silver, 
1 oz. ; crystal carbonate of soda, 1 J oz. ; 
mix the solution, and collect the preci- 
pitate on a filter ; wash well, then in- 
troduce the moist precipitate into a 
mortar, and add 8 scruples of tartaric 
acid ; triturate till etlervescence ceases ; 
then add strong liquor ammonia a suffi- 
cient quantity to dissolve the tartrate 
of silver, to which add 4 fluid drams of 
archil, 4 drams of powdered white sugar, 
and 12 drams of powdered gum arabic, 
and make up to 6 fluid ounces, if re- 
quired, with distilled water. 

Crimson Marking Ink is prepared by 
•^ding 6 grains of carmine to the liquor 



ammonia of tha «b(nre receipt, btft it bood 
loses its crimson oolonry and beoomei^ 
like other marking inks, a black colour. 

Indian Ink. — ^Dissolve horn strip with 
caustic kali root till it is melted. The 
brown liquid is to be boiled in an iron 
kettle until it is thick. Then poor on 
it boiling water, double its weight, and 
precipitate it with dissolved alum. 
Dry, grind, and mix it with gum 
water, and poor it in a mould. A few 
drops of essence of musk, or of am- 
bergris, may be added as perfume. 2. 
Horse-beans or the kernels of the stones 
of apricots. Must be burnt in an oven 
till perfectly black, ground to a fine 
powder, and made into a paste witn 
a solution of gum arabic, and then 
foi*med into cakes. 3. Mix the finest 
lampblack with a solution of 100 grains 
of lac, with 20 grains of borax, and 4 oz. 
of water. 4. Pure lampblack, mixed 
with asses' skin glue, and scented with 
musk. 

Printing Ink. — Linseed Oil. — Tne 
linseed oil, however long boiled, unless 
set fire to, cannot be brought into a 
proper state for forming printing ink ; 
the flame may be most readily extin- 
guished by the application of a pretty 
tight cover to the top of the boiler, 
which should never be more than half 
full. The French prefer nut oil to 
linseed; but if the latter is old, it is 
fully as good. 

Black Jtosin is an important article 
in the composition of good ink; as by 
melting it in the oil, when that in- 
gredient 19 sufficiently boiled and burnt, 
the two combine, and fonn a compound 
approximating to a natural balsam, like 
that of Canada, which is one of the best 
varnishes that can be used for printing 
ink. 

/Sloop. — ^This is a most important in- 
gredient in printers* ink, for the want 
of which ink accumulates upon the face 
of the types, so as completely to clog 
them up after comparatively few im- 
pressions have been taken ; it will not 
wash off without alkaline leys, and it 
skins over very soon in the pot. Yellow 
rosin soap is the best for black inks; 
for those of light and delicate shades, 
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whi:e curd soap is preferable. Too 
much soap is apt to render the im- 
pression irregular, and to prevent the 
ink from drying quickly. The proper 
propoi*tion is when the ink works clean, 
without clogging the surface of the 
types. 

Lampblack, — The vegetable lamp- 
black, sold in firkins, takes the most 
varnish, and answers for making the 
best ink. 

Ivory Black is too heavy to be used 
alone as a pigment for printing ink ; 
but it may be added with advantage by 
grinding a little of it upon a muller 
with the lampblack, for certain pur- 
poses ; for instance, if an engraving on 
wood is required to be printed so as to 
produce the best possible effect. 

Indigo alone, o» with an equal weight 
of Prussian blue, added in small propor- 
tion, takes off the brown tone of certain 
lampblack inks, or a little Indian red 
may be ground in with the indigo and 
Prussian blue, to give a rich tone to the 
black ink. 

Balsam of Capiviy mixed, by a stone 
and a muller, with a due propor- 
tion of soap and pigment, forms an 
extemporaneous ink, which the printer 
may employ when he wishes to execute 
a piece of work in a peculiarly neat 
manner. Canada balsam does not 
answer quite so well. After the smoke 
begins to rise from the boiling oil, a bit 
of burning paper stuck in the cleft end 
of a long stick, should be applied to the 
surface, to set it on fire, as soon as the 
vapour will burn ; and the flame should 
be allowed to contmue, the pot being 
meanwhile removed from over the fire, 
or the fire taken from under the pot, 
till a sample of the varnish, cooled upon 
a palette knife, draws out into strings of 
about half an inch long between the 
fingers. It is necessary to have two 
kinds of this varnish — a thicker and a 
thinner, from the greater or less boil- 
ing — which are mixed together to suit 
different purposes ; that which answers 
well in hot weather becomes too thick 
in cold, and large characters or type do 
not require such stiff ink as the small. 
To six quarts of lins2«4 oil thus treated, 



6 lbs. of rosin should be gradually 
added, as soon as the froth of the boiling 
has subsided. As soon as the rosin is 
dissolved, If lb. of dry brown soap, ot 
the best quality, cut into slices, is to be 
introduced cautiously, for its water ot 
combination causes a violent commotion. 
Both the rosin and soap should be well 
stirred with the spatula. The pot is to 
be now set upon the fire, in order to 
complete the combination of all the 
constituents. Put next of well-ground 
indigo and Prussian blue, each 2^ oz. 
into an earthen pan, sufficiently large to 
hold all the ink, along with 4 lbs. of 
the best mineral lampblack, and 3j^ lbs. 
of good vegetable lampblack ; then 
add the warm varnish by slow degrees, 
carefully stirring, to produce a perfect 
incorporation of all the ingredients. 
This mixture is next to be subjected to 
a mill, or slab and muller, till it is 
levigated into a smooth unifoim paste. 
1 lb. of superfine printing ink may be 
made by the following recipe : — Balsam 
of capivi, 9 oz. ; lampblack, 3 oz. ; 
indigo and Prussian blue, together, 
1\ oz. ; Indian red, f oz. ; yellow tur- 
pentine soap, dry, 3 oz. This mixture 
is to be ground upon a slab, with a 
muller, to an impalpable smoothness. 
Red or other coloured printing inks 
are made from linseed oil, boiled as 
described above, with the addition of 
dry. pigment of the required colour, 
which is ground up with the varnish 
with a stone and muller. The pig- 
ments used for coloured printing inks 
are cannine, lakes, vermilion, red- 
lead, Indian red, Venetian red, chrome 
yellow, chrome red or orange, burnt 
sienna, gall-stone, Roman ochre, yellow 
ochre, verdigris, blues and yellows 
mixed for greens, indigo, Prussian blue, 
Antwerp blue, lustre, umber, sepia, and 
browns mixed with Venetian red. 

Transfer Ink. — ^For the manufac- 
ture of the following inks an iron pot 
and lid must be procured. Then take 
as follows ; — 

Stone Writing Ink, — Virgin wifx, 4 
parts ; tallow, 3 ; soap, 13 ; shellac, 6 ; 
lampblack, 3. 

Transfer Writing Ink. — ^Virgin waji, 
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2 parts ; white soap, 1 ; shellac, 1 ; lamp- 
black, 4-. 

Chalks, — Virgin wax, 16 parts; tal- 
low, 2 ; white soap, 12 ; lampblack, 3^. 

Manipulation of Writing Ink and 
Chalks, — Melt the wax and tallow, and 
mix with an iron spoon ; then add the 
soap, which must be previously cut into 
strips, and when melted apply a light, 
and allow to burn until the whole is 
decreased to the same bulk as existed 
before the addition of the soap. The 
shellac is now to be carefully added, bit 
by bit, stirring the whole time to effect 
perfect amalgamation. The black is 
next to be added, and the whole well 
mixed while in a liquid state ; then 
poured into a mould, or on a slab, and 
cut to the required size while warm. 
The same method of proceeding is alike 
applicable to the manufacture of transfer 
writing ink, proceeding with the wax 
only, there being no tallow. 

Ee-transfer Inks. — Stone Re-transfer 
Ink. — Litho. printing ink, 2 parts; 
writing ink, 2 ; thin varnish, 2 ; tal- 
low, \. 

Copper-plate Transfer Ink. — Litho. 
writing ink, 4 parts ; thin varnish, 1 ; 
wax, 1 ; tallow, J ; soap, 1, Carefully 
melt the ingredients, and when in a 
liquid state pour into moulds, or cut to 
the required size. 

LiTiio. Printing Ink. — For making 
litho. printing ink, a copper or iron pot 
with a lid is provided. In this linseed 
oil of the best quality is boiled until it 
will ignite readily upon the application 
of a light. It is then allowed to burn 
until the required consistency for the 
varnish is obtained, which is known by 
taking a small quantity out with a 
knife, and permitting it to cool. The 
lid of the pot is then put on, which ex- 
tinguishes the flames. It is obvious that 
this is a somewhat dangerous process to 
conduct under an ordinary chimney. 
With this varnish, which must not be 
too thick, as much best calcined Paris 
black is ground up as possible. The 
more black that can be ground in, the 
richer will the colour be. 
Zn^ — Writing on Lithographic 
Sioncs, — Mastic ia tears, 8 oz. { shellac, 



12 oz. ; Venice turpentine, 1 oz. Melt 
together, add 1 lb. wax, 6 oz. tallow ; 
when they are dissolved add 6 oz. haixl 
tallow soap shavings and mix. Then 
add 4 oz. lampblack. Mix all well to- 
gether, let cool slightly, then pour into 
moulds, and cut into convenient-shaped 
cakes. 

Writing and Drawing on Transfer 
Paper. — To dissolve sofid lithograph ink, 
warm the pot at the fire or gas, using 
rain or distilled water to rub it down 
with, as it is softer than other water. 
The pen will be found to work better 
at first if it is dipped in oil, and then 
wiped previous to writing. 

Copper-plate Printing Inks. — ^Take 
linseed oil 1 pint, put into a dry iron 
saucepan and boil until it will readily 
ignite by applying lighted paper ; let it 
burn 10 minutes, now put the lid on and 
it will cease to burn, add nearly } oz. of 
litharge, and stir well ; when cool ready 
foi'use mix a little of this oil with lamp- 
black, forming a thick paste ; grind this 
very fine with a muller. The grinding 
is most important. Boil the oil out of 
doors. 

Black. — Frankfort black, finely 
ground with boiled linseed oil, or, for 
very fine work, fat oil. 

lied. — Mineral orange red, 5 oz. ; 
Chinese red, 2 oz. 

Blue. — Celestial blue, 2 oz. ; marine 
blue, 3 oz. 

Green. — Mineral green, 2 oz. ; chrome 
green, 3 oz. 

Brovm. — ^Burnt umber, 2 oz. ; rose 
pink, 1 oz. 

Lilac. — Prussian blue, 1 oz. ; Chinese 
red, 2 oz. 

Pink. — Mineral pink, 2 oz. ; satin 
white, 1 oz, 

Orange.^^v2iUgQ red, 2 oz. ; flake 
white, 1 oz. The above to be ground 
and mixed with Canada balsam. Or, 

Med. — ^Vermilion. 

Yellow. — King's yellow. 

Blue. — Smalts. 

Green. — King's yellow — green. 

Blue. — Prussian blue, and flake white. 

Brown, — Burnt umber. 

Dark Brown, — Burnt umber and 
¥vaukfoxt black. 
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Puce, -> Frankfort black and ver- 
milion. 

Brown. — ^Frankfort black, and drop 
lake. These to be ground and mixed 
with nut or linseed oil. 

Oold, — Gold bronze mixed with dark 
oak and mahogany varnish. 

SUver^ Copper, Rvby. — ^The same as for 
gold, merely substituting the different 
bronzes. Cards printed in gold, silver, 
or colours, should, when dry, be placed 
on a very smooth copper or steel plate, 
not engraved, and passed through a 
copper-plate press with rather a tight 
pressure ; this would also improve the 
appearance of cards printed in like 
manner with letterpress. 

To Clean Copper-plates. — Copper- 
plates are cleaned by laying them on 
the hob near the fire, and pouring on 
them some spirits of tar, and then rub- 
bing them with a small soft brush. 

Painting on Vellum. — ^The illuminated 
missals, or coats of arms, on vellum 
may be best done by the above colours, 
rather than by water colours with gall 
in them, as is often practised — the 
coloui*s being applied with a brush as in 
ordinary painting; also, if more bril- 
liancy is required for gold and silver, 
those metals may be used in leaf, a 
coat being first put on with gold size. 
Gold is best shaded with a bright trans- 
parent brown, silver with green. 

Ink for Stone, or Marble. — ^Trini- 
dad asphaltum and oil of turpentine, equal 
parts. This is used in a melted state 
for filling in letters cut on tombstones, 
marble slabs, and monuments, and is 
very durable. 

Writing on Zinc. — 1. Mix verdigris, 
1 pai*t ; sal ammoniac, 1 ; chimney-black, 
or any mineral colour, ^ ; water, 10 ; 
stir well or shake the bottle before em- 
ploying, and use a quill, not a steel, pen, 
for writing. This ink is a poison. 2. 
Get a lemon, squeeze the juice out of it 
mto a pot, and put into it an old copper 
halfpenny or farthing, not the present 
bronze coin. Let it stand for a day or 
two. Write with a quill pen. 3. Dis- 
solve 100 grains of chloride of platinum 
m a pint of water. A little mucilage 
and lampblack may be added. 



Zino Garden Labels. — For zinc plates 
use the following, with quill pens only ; 
— 1. Dissolve muriate of ammonia and 
crude sal ammoniac in strong vinegar. 
2. For large labels, dip your pen in con- 
centrated sulphuric acid, and write on 
the zinc, previously greased ; a sharp 
point of copper wire is better than the 
pen ; quench in water ; wash thoroughly 
from fluid when your writing is plain 
enough. 3. Dissolve about half-a- 
crown's worth of chloride of platinum 
in hot distilled water, adding a very few 
drops of aqua regia. The liquid should 
be of a pale amber colour. £nough for 
hundreds of labels. 

Gold Ink. — 1. Gold, 24 leaves ; bronze 
gold, } oz. ; spirits of wme, 30 drops ; 
best honey, 30 grains; gum arable, 
4 drams ; rain water, 4 oz. Rub the 
gold with the honey and gum, and 
having mixed it with the water, add the 
spirit. 2. Take gold 1 part, nitro-hydro- 
chloric acid 3 parts, mix and evaporate 
until chlorine in vapour is given ofif, cool 
and mix with ether by shaking well to- 
gether, thicken with naphtha or any 
essential oil. Gold and silver inks, for 
illumination, are simply the metals very 
finely powdered and suspended in weak 
gum water. Gold leaf ground up with 
honey, washed and mixed with a thin 
solution of gum, is excellent for illumi- 
nation. 

Fluxes. — In metallurgical opera- 
tions the following ai*ticles are used as 
fluxes; — Crude tartar, if on a small 
scale, commercial cream of tartar, 
borax, nitre, sal ammomac, common 
salt, limestone, glass, and fluor spar. 
These articles being easy to fuse, are 
added to substances which are more 
refractory, to promote their fusion. 

Black Flux. — Nitre, 1 part; cream 
of tartar, 2; mix and bum in small 
quantities in a red-hot crucible; mix 
the product with finely-powdered char- 
coal. Keep in a diy corked bottle. 
This is used in smelting metallic ores. 

Flux for Reducing Arsenic, — Car- 
bonate of soda in crystals, 8 parts ; 
finely - powdered charcoal, 1 ; heat 
gradually to a red heat. 

Cornish Reducing Flux. — Crude tartar, 
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10 parts ; nitre, 4 ; borax, 8. Powder 

t»>i;«*ther. 

JUfimnfj Flux, — Crude tartar and 
nitre c^uul pArts, burnt together. 

Crude Flux, — Same as the black flux, 
omitting the burning in the crucible. 

F7ux for Arsenical Compounds, — 1. 
Dry carbonate of potossa, 3 parts; 
cyanide of potassium, 1. 2. Dry car- 
bonate of soda and cyanide of potassium, 
e(][ual parts. 

MorrcaH*s Reducing Flux. — Powdered 
gl.iss, fi-ee from lead, 8 parts; and 1 
part each of calcined borax and charcoal. 
i*o\vder well, and mix together. 

Candles. — in its natural state, fat 
of animals is always associated with 
cellular tissue and other foreign matters, 
which must be separated before it can 
be used as candle stock. In dry melt- 
mg, the rough suet is cut into coarse 
pieces and exposed to the action of a 
moderate heat. By more recent pro- 
cesses the fat is not exposed to heat till 
It has been subjected to mechanical and 
chemical appliances, for the purpose of 
destroying the tissues. The first method 
possesses the decided advantage, that the 
residue can be profitably used as food 
for hoors and fowls. There is also an 
economy in fuel, and the simplicity of 
the process commends itself to inex- 
perienced manufacturers. The disad- 
vantages are an obnoxious smell, from 
the heating of rough tallow which has 
been collected and suffered to remam 
till it has become rancid, and the 
cellular tissues, blood, or other portions 
advanced towards putrefaction, and the 
small amount of fat obtained, as por- 
tions always remain with the residue 
when heated in this manner. The fat 
for tallow ought to be freed from the 
membranous and muscular parts, then 
cut into thin slices and hung up in a 
cool place, not heaped up while yet 
warm. By operating thus, the dis- 
agreeable odour can be delayed for 
several days. 

Tallow Boiling,— Tusi, the fat is 

chopped; cutting machines are often 

used similar to the sti'aw-cutting table; 

sometimes a thin, sharp-edged, mince- 

'atchet is employed, about 2J lit, in 



length. Thu u held with both hands, 
and the fat, spread out on a beech 
block, is chopped into small pieces in 
all directions. A third instrument is a 
kind of stamp trough with muller, 
haying a sharp blade in the form of an 
S, a contrivance frequently adopted fur 
cutting beets. A more desirable in- 
strument, however, is the ordinary 
rotary sausage-cutter. The fiit is then 
placed in melting caldrons, hemispheri- 
cal in form, and made of cast iroc, 
which are heated by open fire. These 
caldrons are covered with movable tin- 
plate hoods, so adjusted that, by means 
of pulleys, ropes, and counter-weights, 
they can be easily raised or lowered, 
whilst, at the same time, they serve to 
carry off the offensive vapours arising 
from the heated fat. Water is some- 
times mixed with the fiit in the caldrons, 
and this addition is specially beneficial 
when the fat has been long kept during 
the summer months, and has thereby 
lost it natural moisture by evapora- 
tion. By gradually raising the tem- 
perature in the pan the fat runs from 
the cells, and the whole is kept boiling 
from 1 to IJ hour. During the whole 
operation of melting and boiling, the 
ingredients must be constantly stirred 
in order to keep the fat and cracklings 
in incessant agitation, otherwise pieces 
of unmelted suet, coming m contact 
with the sides or bottom, would become 
scorched and acquire a brownish tint, 
of which the whole melting would 
necessarily partake. Scorched tallow 
is not readily whitened. For separating 
the melted fat from the cracklings, it is 
ladled off from the caldron mto a fine 
willow basket, or a copper box per- 
forated at the bottom with innumerable 
small holes, set over large copper 
coolers, and allowed to remain undis- 
turbed till all foreign matters have 
settled down. Before it congeals, it 
should be transferred into small wooden 
pails. This operation is continued so 
long as the cracklings yield any fat; 
and during the process the heat must 
be maintained at a moderate tempera- 
ture, to avoid scorching the materials. 
When the cracklings begin to harden 
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they acquire a darkish tint, and hence 
are said to be browning. They are 
then pressed, and the fat thus obtained 
possesses somewhat of the brown colour 
of the cracklings, but not so much as 
to render it unfit for use as soap stock ; 
it may, consequently, be mixed with 
that which has spontaneously separated 
while heating. 

New Methods of Rendering, — UArcefs 
Apparatus. — ^This consists in conducting 
the rising vapours, consisting chiefly of 
hydrogen and carbon, through channels 
under the grate of the rendering pan, 
and using them as fuel. The pan is 
also covered with a strong iron plate, 
the front third of which can be lifted 
by means of a knuckle whenever it is 
necessary for stirring, filling, or empty- 
mg the kettle. D'Arcet was the first 
who employed chemicals for the pur- 
pose of neutralizing or destroying the 
noisome effluvia arising from the pantf. 

To Neutralize Effluvia from Tailow 
Pans. — ^Take 50 parts, by weight, of 
diluted oil of vitriol, put into the 
kettle, th^n 1000 parts, in weight, of 
chopped fat are gradually added in four 
equal portions ; and lastly, 150 parts of 
water, to which 5 parts, in weight, of 
sulphuric acid of QQ° B. have been pre- 
viously added. The whole is then 
heated. Under the influence of the 
acid, which partly destroys, partly 
solves the membranes, the rendering 
of even greater amounts of fat is 
effected in 1^ to 2j^ houi*s; 2 hours, 
however, are seldom required. The 
inventor's proposition of using acids 
was made when pans were heated by 
the direct action of the fire ; but now 
steam is more generally employed. 
This, however, does not prevent the 
gases arising from the pans being 
thrown into the furnace and thereby 
aiding combustion. It is obvious that 
in the boiler of d'Arcet, stirring, as 
well as filling or emptying the contents 
of the pan cannot be accomplished so 
readily as in an open pan; nor can 
these processes be performed without 
opening the covers. To obviate this, a 
contrivance similar to that used by 
distillers m the mashing process could 



be introduced with decided advantage 
for keeping up the necessary motion, to 
prevent adhesions to the sides or bottom 
of the vessel, and consequent scorching. 

WilsorCs Process. — The chief feature 
of this process is to steam the rough 
suet for ten or fifteen hours in a per- 
fectly tight tank, under a pressure of 
50 lbs. to the square inch, or more 
when lard is being rendered. A higher 
pressure is not profitable, for, though 
expediting the ])rocess, it produces an 
inferior quality of fat. No chemicals 
are used. The apparatus consists of 
an upright cylindrical vessel, made of 
strong boiler-plates, tightly riveted 
together. Its diameter is about two 
and a half times less than its height, 
and its capacity amounts to 1200 to 
1500 gallons. It has a false bottom or 
diaphragm; below this a pipe enters, 
which is connected with an ordinary 
steam-boiler. There is a manhole at 
the top, through which the vessel is 
filled with the rough suet or lard to 
within about 2} ft. of the top. By a 
safety-valve the pressure can be regu- 
lated. There are also some try-cocks, 
by which the state of the contents can 
be examined ; if the quantity of con- 
densed steam in the tank be too great, 
it will be indicated by the ejection of 
the fatty contents at the top one. 
There is a regulating cock at the 
bottom for drawing off the condensed 
steam, as well as cocks m the side of 
the digester, by which the fatty 
materials can be drawn off. Through a 
hole made in the diaphragm, which can 
be shut and opened at will, the residual 
mattei*s can be let out. 

Fouohe^s Process. — Fig. 59 repre- 
sents a vei*tical, and Fig. 60 a hori- 
zontal section of the apparatus, after 
the line 1—2 in Fig. 69. Fig. 61 is 
a transverse section after the line 3 — 4 
in the same figture. The vessel has a 
copper dome B, fastened by nvets. 
In this dome is a hole C for introducing 
fat, having a cover, which may be 
lifted by a chain going over a pulley, 
and the margin of the cover may be 
fastened to the vessel by clamps. This 
cover has a hole for observing the 
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BUfit of air, either vhen ill ling or 
emptjiug the vesael, as nel] es a boi 
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opened bj the faucet O, pass into IT for 
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or, when not condensed, for escaping 
through X. F is a worm, which, 
fastened to the stays 6, Fig. 60, lies 
on the bottom of the vessel. Through 
L L steam is introduced from a boiler, 
and through M passes back into the 
same boiler. H H is a small pipe 
entering into the vessel A, through 
which steam also passes into the vessel, 
mainly for the purpose of keeping the 
melted fat in agitation. J is a tube, 
having a sieve at its upper end, 'and a 
movable crank below, by which it is 
fastened to the faucet Y. If the vessel 
is being emptied, the tube J is gradually 
let down until its upper part, with the 
sieve, reaches the bottom. The fat is 
then passed through J and Y, and 
through a fine sieve outside the vessel, 
which acts as a filter. In this, 1000 lbs. 
are first introduced with 80 lbs. of 
water; 2^ lbs. of sulphuric acid of 
66®, previously mixed with 16 lbs. of 
water, are then added. Steam is next 
turned on, which, as described, passes 
from the generator through the woi*m, 
and must have a tension of three 
atmospheres, or a temperature of 255® F. 
In the vessel, however, a tension of 
1} atmosphere is sufficient, and when 
this is reached, the safety-valve is no 
longer charged with weights. The 
vapours formed in the vessel are con- 
ducted through X into the hearth of' 
the steam-boiler furnace, so that all the 
noxious odours which, by the action of 
the sulphuric acid, are diminished, but 
not destroyed, are thus conveyed from 
the working rooms. 

EvrarcTs Process, — The apparatus 
used very much resembles that of 
Wilson. The process is based on the 
application of caustic ley, in the pro- 
portion of 25 gallons, each containing 
3\j to ^ lb. of solid caustic soda, to 
every 250 to 850 lbs. of rough tallow. 
It is the object of the application of 
the ley to dissolve the membranous 
parts, so that no preliminary mincing 
is necessary. For boiling the fat, steam 
IS employed. As the alkaline ley is 
heavier than water, it will, after the 
boiling is completed, more easily sub- 
side. It is then drawn off, and the fat 



left in the tank is again boiled with 
successive portioiui of fresh water, for 
the better separation of which this 
compound is left for 24 hours in a 
warm liquid state before being drawn 
off into the coolers. 

SteifCs Process, — A mixture of slacked 
lime and small pieces of fresh-burnt 
charcoal is prepared, and spread upon a 
coarse cloth stretched over a hoop, of 
2 in. in depth, and the circumference 
corresponding with the size of the pan. 
During the process of rendering, it is 
securely adjusted by suitable catches 
above the pan. The rising vapours 
fVom the latter, in necessarily passing 
this chemico-mechanical arrangement, 
are said to be entirely absorbed, so that 
thus all cause of complaint against 
tallow factdries as health-destroying 
nuisances would be effectually removed. 

Clarifying Tallow, — By mere melting 
and straining we do not obtain a fat 
entirely free from admixture of fine, 
undissolved substances. For separating 
these substances, it must be clarified, 
by remelting it in water, either on free 
fire or by steam. Generally, no more 
water than 5 per cent, is taken, and 
stirred well with the fat till the 
mixture becomes emulsive. The whole 
is then allowed to rest, without fui'ther 
heating, till the water has separated, 
when the fat may be drawn off, or 
dipped off. Sometimes, to conceal the 
yellowish tint, a very little blue colour 
is added, consisting of indigo i*ubbed 
finely with some oil, of which a few 
drops are sufficient for large quantities 
of tallow. The process of clarifying is 
occasionally repeated. At the line of 
demarcation between the water and fat, 
a grey slimy substance is often per- 
ceptible, and the liquid itself is turbid. 
Instead of pure water, some tallow- 
melters take brine or solutions of alum, 
saltpetre, chloride of ammonium, or 
other salts. These agents have no 
chemical action upon the fats, but 
simply induce a more rapid settling of 
the impurities and water, principally 
when strong agitation is used. 

Ozoherit, — This mineral is used in 
the production of illuminating oils of 
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high firing point, and of solid hydro- 
carbons, more particularly adapted to 
the manufacture of candles of a high 
melting point ; the inventors distil the 
raw material by heat, thereby obtaining 
an oily distillate, the solid and liquid 
constituent parts of which are then 
separated by pressure. The pressed 
solid material is purified by mixing and 
stirring with sulphuric acid when 
melted. After standing for some time, 
in order to effect the complete separa- 
tion from the acid, the supernatant 
melted material is carefully decanted 
off, and thoroughly washed with hot 
water. The water having been re- 
moved, the material is repeatedly fil- 
tered through animal charcoal until the 
requisite degree of whiteness is attained. 

Hardening of Tallow by Capaccioni^s 
Process. — In 1000 parts of melted 
tallow, 7 parts of sugar lead, previously 
dissolved in water, are stirred, during 
which process the mass must be con- 
stantly agitated. After a few minutes 
the heat is diminished, and 15 parts of 
powdered incense, with one part of 
turpentine added, under constant stir- 
ring of the mixture. It is then left 
wann for several hours, or until the 
insoluble substances of the incense 
settle to the bottom. The hardening is 
produced by the sugar of lead, yielding 
a material similar to the stearic acid, 
while the incense is improving its 
odour ; it is said that by this treatment 
the guttering of the candles is entirely 
prevented. 

Cassgrand*s Process for Bleaching 
Wax. — First melt the wax with steam, 
which pass together through long pipes, 
so that a large surface becomes exposed 
to the steam. After traversing the 
pipes, it is received into a pan with a 
double bottom, heated by steam ; it 's 
therein treated by water, left quiet for 
some time until its impurities are 
settled. It is then forced anew through 
the pipe together with the steam, 
washed a second time, and, if necessary, 
this process is rspeated a third time. 
Probably water is absorbed by the wax, 
thus rendering it more easily bleached. 

Arrangement of a Bleaching^house. — 



Stakes or posts are driven into the ground, 
and 2 ft. fVom the ground bag-clothes 
are stretched over them, or table-like 
frames are made ttom strips of cloth 
stretched over the frames m the same 
manner as a sacking-bottom is stretched 
over a bedstead, care being taken to 
fasten the ends of the cords to the posts 
sufficiently firm to prevent them loosen- 
ing by the wind. This done, the wax 
ribbons are spread upon the cloth in a 
thin layer. It is important that the place 
selected for this process should be so 
arranged that the sun's rays may have 
full play upon the exposed wax, but at 
the same time protected from the preva- 
lent winds. The ribboned wax is daily 
turned over, in order that fresh por- 
tions of it may be affected by the sun ; 
and should it not be sufficiently moist- 
ened by the dew or rain, soft water is 
poured over it. When it is not 
gradually becoming whiter, but still 
continues yellow upon the fracture, it is 
remelted, ribboned,- and again bleached. 
The continuance of the bleaching pro- 
cess varies, depending upon the weather ; 
often one exposure to the sun and air 
suffices to bleach it, and no remelting is 
requisite. Four weeks are generally 
sufficient. The bleached wax is finally 
fused into cakes or square blocks, pre- 
viously moistening the moulds. As fast 
as the wax congeals, the cakes are 
thrown into a tub of clean, cold water, 
and then taken out and spread upon a 
pack-thread sieve for draining. Event- 
ually, they are dried and packed in 
boxes for the market, the loss being 
from 2 to 8 per cent. 

Wicks. — Wicks are twisted or plaited ; 
the former, loosely twisted, present the 
appearance of a spiral similar to the 
separate strands of a rope ; the latter, 
now generally adopted for most kinds of 
candles, is made by interlacing and cross- 
ing the strands of the wicks n the same 
manner as plaiting straw of bonnets. 
Common wicks are simply an aggrega- 
tion of several loosely-twisted threads 
forming one general cord of many fibres. 
This is effected by the ball winding ma- 
chine, a very simple apparatus. For 
cutting wicks, Sykes's apparatus is in 
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general use, aspeciallj for tallow-candle 
wicks, whidi muse be soajcra witn Mitow 
Btoueeud. Fig. 62 reproenU a vertical, 
and Fig. 63 a harizootal view of it, oc 




tha aidt. It consiits of two weodan 
ramas, vhich am made tapering from 
he middle towards the end. Oa each 
ida there u a feather of eteel attached, 
for the pnrpoBe of holding the Raines, 
a Bpace between them, which may 
minished by sliding the feathered 
SOB towards the middle, or in- 
creased bj drawing them towards the 
Immediately behind the clamp 
isacuttingapparatns, consisting of 
imorable / and a movable blade/, 
with a handle, g laa small vessel filled 
with liquid fat, which maybe kept from 
■olidiffiag bj steam, and a board f lying 
on the lathe A. The use of the appare- 
tos is M follows ;— The ends of the 
wicks, wound upon the spools et 0,^19 
passed through the frame d, properly 
tightened by the clamps < e, so that all 
the wicks are kept Urm. The knife/ 
of the cutting apparatus is then lifted 
oat of the way ; the irame, with the 
wicks enclosed, is drawn backwards to 
the vessel g, and the ends of the wicks 
dipped in the melted fat ; this done, the 
fat>saaked ends are drawn farther back 
and placed nnder the weight I, which 
holds them firmly while the clomps are 
loosened on the irame, and this retnnied 
to its fii'st-described position and again 
tightened. The knife is neit nsed, cut- 
ting all the wicks off at a stroke, then 
elevated, and the process repeated Ull 
a sulRcient number of wicks are cut. 
The thickoess of the wicks varies accord- 
ing to the diameter of the candles and 
the material of which they ate mads. 
The number of the cotton threads re- 
quisite to foi-m a wick also varies ao- 
cordJDg to their firmness. The yam 
is composed of a slack-twisted cotton 
thread; No. IS generally for plaited, 



are spools on which the wicks are wound. 
6 is a roller with grooves cut around it, 
by means of which the wicks are con- 
Teyed into the clamp d, represented in 
Fig. 64 OD a largerscale, and as teen from 




Indsx to the Thtelauta of Wick}. — 
yam employed is No. 16. Fot 
V candles, 8 to the lb., the wick 
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contains 42 threads; 7 to the lb., 45 
threads ; 6 to the Ib^ 50 threads ; 5 to 
the lb., 55 threads, 4 to the lb., 60 threads. 
These wicks, composed of 10, 12, or even 
16 cords, are very loosely twisted, and 
form a kind of hollow tube. For stearic 
candles, three-corded plaited wicks are 
generally used, smaller in size and of 
Hner yarn. Stearic candles, 4 to the lb., 
the wicks consist of 108 threads ; 5 to 
the lb., 96 threads; 6 to the lb., 87 
threads ; 8 to the lb., 63 threads. 

Preparing Wicks, — This is done by 
wick-mordants, by means of which they 
are rendered less combustible, especially 
those for stearic acid, and composite 
candles. Compounds composed of solu- 
tions of ammoniac salts, of bismuth, of 
borate^ or boracic acid, are used. A 
simple and cheap moi*dant for wicks is a 
sal ammoniac solution of 2^ to 3^ B. 
This concentration is strong enough, and 
if a weaker one be used, a spark will 
remain on the wick afler the candle has 
been blown out, and burning down to 
the fat, make relighting more difficult. 
Before moulding is perfonned, the wicks, 
having been saturated, are thoroughly 
dried in a tin box, suiTounded by a 
jacket, in which steam is introduced. 
Instead of the sal ammoniac, phosphate 
of ammonia is used in some factories. 
A very good mordant is also a solution 
of 2-^ oz. boracic acid in 10 lbs. of 
water, with ^ of an ounce of strong 
alcohol, and a few drops of sulphuric 
acid. Some mordants have become un- 
popular, the fault is in the crude cotton, 
which does not always readily become 
moistened ; consequently, from not hav- 
ing completely imbibed the mordant, 
portions of the thread remain unsatu- 
rated, and are not equally combustible 
with the others. An admixture of alco- 
hol will remedy this defect, as cotton is 
more easily moistened in diluted spirit 
than in pure water. 

Dips, — ^These candles are made by 
stringing a certain number of wicks 
upon a rod, and dipping them in melted 
tallow repeatedly. The process is very 
simple ; the clarified and remelted tal- 
low is poured into a tightly-joined wal- 



nut or cherry tronghy 3 ft. long by 2 ft 
wide, and 10 to 12 in. wide at the top, 
gradually diminishing to 3 or 4 in.il 
the bottom. A handle is fixed on each 
end for its easy removal, and when not 
in use it is closed with a coyer. Tlie 
operator commences by stringing 16 to 
18 wicks at equal intervals on a thin 
wooden rod, about 2} ft. long, and 
sharpened at the ends. He then takes 
10 or 12 such rods and dips the wicks 
rapidly into the fluid tallow in a verti- 
cal direction. This tallow should be 
very liquid, in order that the wicks be 
soaked as uniformly as possible, after 
which the several rods are rested on the 
ledges of the trough, when, if any of the 
wicks be matted together, they are 
separated, and the rods so placed on a 
frame, having several cross-pieces, that 
the uncongealed tallow from the wicks 
may drop down, and while this is going 
on, which continues till the tallow is 
cooled and solidified, the operator is en- 
gaged in preparing another batch of 
rods. The fat in the trough, mean- 
while, is so far cooled that in immersing 
the first dip again a thicker layer will 
adhere to tne wicks. It is considered, 
that when the tallow solidifies at the 
sides of the vessel, the temperature is 
the most convenient for the object in 
view. It is sometimes necessary to stir 
the ingredients to produce a uniform 
admixture, and in such cases much care 
should be taken so that no settlings be 
mingled with the mass, whilst by the 
addition of hot tallow any desired tem- 
perature may be obtained. The tallow 
on the wicks between each dipping 
becomes so gradually hardened, that at 
the third or fourth immersion new layers 
necessarily solidify ; as a natural conse- 
quence of the method of dipping, the 
lower ends of the wicks become thicker 
than the upper, to remedy which the 
lower ends are again put into the melted 
fat for a few minutes, when the heat, as 
a matter of coui*se, diminishes their 
dimensions. The process of dipping is 
continued until the candles acquire the 
requisite thickness. The conical spire 
at the upper end is formed by immersing 
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the caadlea ara too thick at lae lowsr 
end, they are held over a Blightlj-heatcd 
folded copper sheet, so that thn fat may 
melt, but not be waated. 

Mria!ib.—Foi moulding, beaidaa th« 
common metal moulds, b miitare of tb 

used. The former arc slightly tapering 
tubes. Taring ia length and dimeD^oOB 
according to the size of the candle to be 
maau&ctared, and, when required, are 
arranged In regalarly-perforated wevden 
frames or etands, with the smaller ead 
dowQwards, forming the upper or pointed 
part of the candle. Atthlasmallerend, 
the wick, previausly eaturated in melted 
fat, ia inserted, tilling the apertnre, and, 
passing up the centre, ii faataned per- 
pendicularly at the upper end of the 
tube, to which is attached a movable 
1 tat is then poured 
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quisitethat the tallow should 
fill the mould, that it should remain 
uncracked on cooling, and should be 
easily remorable from the moulds. This 
can, however, only be obtained when 
the fat at the sides cools more quickly 
than that ia the interior, and when the 
whole candle is rapidly cooled. A cool 
season is, for this reason, far better; but 
a certain condition of the tallow, namely, 
that which it possesses at a temperature 
very near its melting point, is absolutely 
necessary. Candle-makera recognize the 
proper eonaistence of the tallow fbr 
moulding by the appearance of a scum 
upon the surface, which forme in hot 
weather between 111" and 119° Fahr., 
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tallow ia usually 


br itself, 


onielimes, however, 








oved from the mould 
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. Moulding by hand 
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operation, and only 




tiou through one of the mouTd-frames, 
eihibiting the candles drawn iiom the 
moulds. Fig. 66 represents a top view 
of a row of moulds, showing the clamp 
in place ready to centre the wicks. The 
moulds are mounted upon cars, for being 
carried from place to place as required, 
each capable of conveying several dozens, 
which are heated to about the terapera- 
tura of the melted fat by running the 
car into an oven. The moulds thus 
heated are carried by cars to a caldron 
containing the melted fat, with which 
they are filled. The car is then attached 
to one of the empty trucks and allowed 
to remain till the candles are cooled, 
when It 13 moved to an apparatus, by 
means of which the candle* are drawn 
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and the moulds re-wicked, and again 
ready to be heated and filled. In Fig. 
65, m m represents moulds mounted on 
two horizontal boards a and 6, in which 
round holes are cut, and tightly screwed 
at the upper end, around which a thin 
wooden frame is attached, } of which is 
firmly fastened, whilst the other \ forms 
a slide. The lower end of the moulds 
rests on pieces of vulcanized india-rubber 
0, let into the cross-bar e ; each piece of 
india-rubber being pierced with a hole 
somewhat smaller than the wick, and as 
the wick is passed through this hole, 
the latter compresses it so tightly as to 
prevent the fat from leaking out. In 
like manner, the leakage is prevented 
between the bottom or tip n by the 
pressure of the mould upon the india- 
rubber. The spools K hold the wicks 
firmly and centrically secured by 
clamps. On the ledge c of the bottom 
a there are four pins iy which tighten 
the clamps /, Fig. 66, by means of 



wicks are next cut off above the lower 
clamp, the candles with the clamps re- 
moved, when, by sliding off the spring 
catch K, the spring S, between the jaws 
t tj causes the arm j F to separate and 
release the wicks. 

Composite Candles, — Melt together, 
over a water bath, 100 parts of stearic 
acid, and 10 to 11 parts of bleached 
beeswax; but, to ensure success, the 
mixture must remain over the bath 
from 20 to 30 minutes, without being 
stirred or agitated. At the end of that 
time the fire is to be extinguished, and 
the fluid allowed to cool until a slight 
pellicle is formed on the surface, when 
it is cast direct into the moulds, pre- 
viously heated to the same temperature, 
with the precaution of avoiding stirring 
the mixture, which would cause opaque- 
ness. 

Dransparent Bougie, — For 100 lbs. ot 
stock take 90 lbs. of spermaceti, 5 lbs. 
purified suet of mutton, and 5 lbs. wax 
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small holes g h. On one side F of the 
clamp there are also toothed jaws, in 
which the wicks fit exactly, that is, 
they are thus kept vertical and in the 
centre of the moulds. The construction 
of the clamp. Fig. 66, is such that the 
arm working upon a joint at o, and 
being brought against the arm F, falls 
into a groove made in its length, so as 
to press and kink the wicks in the 
groove, and fasten them firmly there by 
means of the spring catch K. The object 
of this is, that in raising the candles 
from the moulds by this clamp they 
shall not slip nor move. As the candles 
are lifted out of the moulds, as in Fig. 
65, the wicks are drawn after them 
from the spools E, and are then clamped 
in position m the majmer described. Tl^e 



melt each separately over a water bath, 
and to the whole, when mixed together, 
add 2 oz. of alum and 2 oz. of bitartrate 
of potassa in fine powder ; and, while 
stirring constantly, raise the heat to 
176° Fahr. ; then withdraw the fire and 
allow the mixture to cool to the tempe- 
rature of 140° Fahr. When th? impuri- 
ties subside, the clear liquid must be 
drawn off into clean pans. For qualitv 
and good appearance, candles made of 
this cooled block are more than propor- 
tional to its cost. Substitute plaited 
wicks for the foregoing mixture to the 
wicks generally used for composite 
candles, and prepare them by previously 
soaking in a solution of 4 oz. borax, 
1 oz. chlorate of potassa, 1 oz. nitrate 
of potassa, and 1 o:;. st^l amraoniaC| 
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in 3 quarts of water. After being 
thoroughly dried, they are ready for 
moulding. 

Diaphane. — ^It is made by melting to- 
gether, in a steam-jacket, from 2} to 
17} lbs. of vegetable wax, 1} to 10} of 
pressed mutton tallow, and 22 to 46 lbs. 
of stearic acid. Both the latter and the 
vegetable wax are the hardening ingre- 
dients. By changing the proportions 
between the above limits, a more or less 
consistent mixture may be formed. The 
moulding is performed in the same 
mannei* as for stearic-acid candles. 

Parlour Bougies. — 1. Melt slowly, 
over a moderate fire, in a well-tinned 
copper kettle, 70 lbs. of pure spermaceti, 
and to it add piecemeal, and during con- 
stant stirring, 30 lbs. of best white wax. 
By increasing the proportion of wax to 
50 lbs., the resulting product is much 
more diaphanous ; however, the bougies 
moulded of this mixture are not as dur- 
able as candles made exclusively of wax. 
They are tinted in different colours. 
Yov red, carmine or Brazil wood, to- 
gether with alum, are used. Yellow is 
given with gamboge, blue with indigo, 
and green with a mixture of yellow and 
blue. Sometimes the bougies are per- 
fumed with essences, so that in burning 
they may give off an agreeable odour, 
2. Add 6} lbs. of wax to 100 lbs. of 
pure dry sperm, candles made from this 
mixture very much resemble Judd's 
Patent Candles. 

Composite Candles. — The block for 
these candles is made by adding a por- 
tion of hot-pressed cocoa steai'ine to 
stearic acid of tallow. This is a good 
and economical mixture. 

Belmont Sperm is a mixed stock of 
hot-pressed stearic acid from palm and 
cocoa butters. 

Belmont Wax is palmitic acid coloured 
by gamboge. 

Candles with Snuffless Wicks. — The 
great objection to tallow candles is the 
frequent necessity for removing the 
sBuff, or charred wick, which rises into 
the body of the flame and obscures the' 
light. If the wick can be exposed to 
the air it will be entirely consumed. 
1, This is done iu composite capdles b^r 



plaiting the cotton into a flat wick, 
which as it burns curves over. Some- 
times a very fine wire is included in the 
wick, which is usually dipped in a solu- 
tion of borax. 2. Twist the wick with 
one strand shorter than the others, which 
will bend the wick slightly when the 
fat melts. 

Pire Lute. — 1. Mix thoroughly 
2 parts good clay, 8 parts sharp washed 
sand, 1 part horse-dung, then temper 
like mortar. 2. Linseed or almond meal 
mixed to a paste with milk, lime-water, 
or starsh-paste. This lute stands to 
500°. 

Fat Lute. — 1. Mix dry clay in powder 
with drying oil into a thick paste. The 
part to which this is applied must be 
clean and dry. 2. Plaster of Paris 
mixed with water, milk, or weak glue. 
Both these lutes stand a dull red 
heat. 

Rust. — To prevent Rusting. — 1, 
Boiled linseed oil will keep polished tools 
from rusting if it is allowed to dry on 
them. Common speim oil will prevent 
them from rusting for a short period. 
A coat of copal varnish is frequently 
applied to polished tools exposed to the 
weather. Woollen materials are the 
best for wrappei*s for metals. 2. Iron 
and' steel goods of all descriptions are 
kept free from rust by the following ; — 
Dissolve } oz. of camphor in 1 lb. of hog's 
lard, take off the scum, and mix as much 
black-lead as will give the mixture an 
iron colour. Iron .and steel and ma- 
chinery of all kinds, rubbed over with 
this mixture, and left with it on foi 
24 hours, and then rubbed with a linen 
cloth, will keep clean for months. If 
the machinery is for exportation it 
should be kept thickly coated with this 
during the voyage. 

Anti-rust Varnish, — Take the first 
three ingredients in a pounded condi- 
tion, and digest them by a regular heat 
till melted, then add the turpentine 
very gradually, stirrmg all the while. 
Rosin, 120 parts; sandarac, 180; gum 
lac, 60 ; essence of turpentine, 120. The 
mixture should be digested until dis- 
solution, then add rectified alcohol, 180 
parts. Filter through fioe dotb < 
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thick bibulous papers, and presenre in 
well-stoppered bottles or cases. 

Extracting Jiust from Steel, — Im- 
merse the article to be cleaned for a few 
minutes until all dirt and rust is taken 
off, in a strong solution of cyanide of 
potassium, say about } oz. in a wine- 
glassful of water; take out and clean 
It with a toothbrush, with some paste 
composed of cyanide of potassium, Castile 
soap, whitening, and water ; these last 
are mixed in a paste about the consist- 
ence of thick cream. 

India-rubber. — Solvents, — Ben- 
zmeisan excellent solvent for caoutchouc 
and gutta-percha. Caoutchouc, or in- 
dia-rubber, may also be dissolved in 
ether, sulphide of carbon, naphtha, or 
spirit of turpentine, and in chloroform. 

India-rubber Solution, — 1. A mixture 
of 6 parts absolute alcohol with 100 of* 
sulphate of carbon ; the latter is the 
real solvent, the alcohol has an indirect 
action. The quantity of solvent re- 
quired depends on the consistency of 
solution required ; if moderate heat is 
used, and the mixture shaken, the whole 
dissolves, but a better solution is ob- 
tained for adhesive properties by using 
a large quantity of solvent, not shaking, 
but drawing off the clear glazy liquid. 
2. For a small quantity, place 1 fluid 
dram sulphuric acid and the same 
quantity of water into a phial bottle, 
and well shake together. Great heat is 
evolved. Allow to stand till cool ; then 
add 2 fluid oz. of spirits of turpentine, 
and shake well. Great heat will again 
be evolved, and the colour changed to 
deep cinnamon. Allow to stand for 24 
hours, after which a strong dark sedi- 
ment will have settled at the bottom of 
the bottle. Pour off the clear liquor 
into another bottle, and add 1} dram 
apothecaries' weight of common india- 
rubber cut up into fine shreds, and then 
place it uncorked over a very gentle 
heat, and allow to boil slowly for 5 
hours. At the end of that time the 
india-rubber should be perfectly dis- 
solved. It can be concentrated by 
longer boiling, or thinned by the addi- 
tion of more turpentine. 

Fleeing India-rubber. — ^Make a long 



bevel on the ends to be joined with a 
sharp rough-edged knife and water, 
scrape the bevels rough with the edge 
of the knife, and when quite dry, give 
each a coat of india-rubber solution. 
Say 1 oz. of rubber not vulcanized to 
5 oz. of turpentine. When the first 
coat is dry, give it another, and when 
that is dry, put the two ends together. 
Ebonitb and VuLCANrrB. — ^The only 
difference between these two articles is 
m the colouring materials used. These 
terms are applied to a compound of 
india-rubber and sulphur, exactly the 
same as the common elastic bands, the 
only difference being in the time and 
heat required to vulcanize or harden 
the compound. To prepare it as sold in 
the form of combs, the india-rubber is 
put into a masticator along with a 
proper proportion of sulphur, and when 
thoroughly mixed a sufficient quantity 
is put into a mould of the right shape 
made of plaster of Paris, or other ma- 
terial which will not combine with sul- 
phur, and exposed in a steam boiler to a 
heat of 315°, and a pressure of about 
12 lbs. to the inch for 2 hours. It is 
then removed from the mould, and 
finished, and polished exactly in the 
same manner as ivory. The application 
of heat as above without a steam pres- 
sure is sufficient to vulcanize or harden 
the compound, but the result is not 
always so satisfactory, as the material 
is liable to be porous if not com- 
pressed whilst hardening. Gutta-percha 
may be treated in exactly the same 
manner as india-rubber, and cannot be 
distinguished from it, but is rather 
more troublesome to work. The vul- 
canite may be turned or carved in the 
same way as ivory, with the advantage 
that it may be moulded to the required 
form without the great waste which 
attends ivory carving. It is also much 
less liable to fracture. The smaller the 
proportions of sulphur in the rubber, 
and the lower the temperature used, the 
softer and more elastic will be the 
india-rubber. About 10 or 15 percent, 
of sulphur, and a temperature of 270° 
or 275° for 4 hours, will make an elastic 
rubber ; 30 per cent, of sulphur and a 
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temperature of 315° for two hours will 
make a hard vulcanite-like ivory. 

Welding Cast Steel.— 1. Heat 
the steel carefully, watching it, in a 
gentle fire kept free from dirt, and use 
the followmg composition ; — ^Ten parts 
of borax and 1 of sal ammoniac ; grind 
them together roughly, and then fuse 
them in a metal pot over a clear fire, 
taking care to continue the heat until 
all spume has disappeared from the sur- 
face. When the liquid appears clear 
the composition is ready to be poured 
out to cool and concrete, afterwards to 
be ground to a fine powder. This may 
be best done by running it into a strong 
iron vessel, or, if in a smith's shop, into 
a hole in the swage ; put in a piston, and 
use the sledge-hammer. A small quan- 
tity of this composition will be sufficient 
sprinkled on the parts to be welded 
while in the fire. Care should be ex- 
ercised in hammering the splice. To 
use this composition, the steel to be 
welded is raised to a heat which may be 
expressed by bright yellow ; it is then 
dipped into the welding powder, and 
again placed in the fire until it attains 
the same degree of heat as before, it is 
then ready to be placed under the 
hammer. 2. Borax, 10 parts; sal am- 
moniac, 2 ; flour of sulphur, 1 ; grind or 
pound them roughly together; fuse 
them in a metal pot over a clear fire, 
taking care to continue the heat until 
all scum has disappeared from the sur- 
face. Use in the same manner as No. 1. 

Lead Burning. — The apparatus 
required is a cast-iron furnace, two or 
three ladles, and some moulding sand. 
Burning is resorted to by plumbers ge- 
nerally for purposes where soldering 
will not stand, such as retort used in 
bleachmg works where the acid destroys 
soldering. Cast a sheet of lead of the 
proper thickness, and cut the proper 
length and width, turn it up round like 
a hoop, bringing the two ends well 
together to form a good joint on the 
outside, and firmly tack them together 
on the inside ; roll it over to see that the 
joint is close on the outside, and paste a 
piece of stout brown paper about 4 inches 
wide over the whole length of the joint. 



The sand must be well tempered not to 
have any wet lumps in it ; make a level 
bed with the sand about 5 or 6 inches 
thick ; roll the hoop on the sand so that 
the joint will come under, be careful not 
to shift it backwards or forwards, but 
well ram up under both sides. Have a 
strip of wood rather longer than the 
joint, about } inch thick, to form the 
runner with, place it along on edge on 
the top of the joint ; now place some 
sand both sides and well ram it together, 
adding sand until there is a good bank 
on the top of the work ; smooth it off 
with a trowel, cut it down towards the 
strip, so as to foi*m a sort of funnel, 
leaving about 2 inches of the strip 
buried ; draw out the strip endways, be 
careful not to break the sand, leaving 
one end stopped up, the other end stop 
up about 1 in. high. At tj^^is end make 
a bay or pond for the overflow metal to 
run into. Have the metal red hot, be 
careful that the runner is free from 
loose sand, shake a little pounded rosin 
along in the runner, hav$ a tiying stick 
that can be drawn easily along the 
runner. Now begin to pour the metal, 
of which have plenty, holding the ladle at 
least 1 ft. above the runner so as to give 
weight and force to the burning metal ; 
pour plenty, not minding what is run- 
ning off, as the metal that is pouring in 
has to melt the part which is in the cold 
sand. When the joint is burnt through 
try it by drawing the trying stick along 
in the runner ; if it feels smooth along 
the bottom it is burned, if not pour some 
more until it is, then stop up the end 
where the metal has been running off, 
and fill up about 2 inches high, and 
watch for shrinkage, having some hot 
metal ready to fill up as it shrinks down 
in cooling, or else the joint will not be 
round. When set remove it from the 
sand, and cut off the runner with a 
mallet and chisel, finishing off with a 
piece of cai*dwire, the paper on the out- 
side will strip off, leaving it clean, 
whereas if the paper was not used the 
sand would adhere to the metal, which 
would look bad. Having now completed 
this part and set it up, round in shape, 
prpceed with bu^nipg ip tjie bottoip ; 



SG2 



WORKSHOP RECEIPTS. 



having a hole or pit in the floor deep 
enough for the hoop to go down leyel 
with the floor, place it in perfectly level. 
Having placed the hoop level, fill up 
with sand inside and out rather slack. 
>\'hen filled up within about 4 or 
5 inches from the top, ram it down 
fur the other part quite hard on 
the outside, leaving the sand rather 
nigher than the edge; then with a 
straight-edge scrape off level with the 
edge of the lead. N«w with a scribe 
take out the sand the thickness of the 
required bottom, plane the sand off with 
a trowel, and the work will turn out 
clean. The sand on the outside being 
up level with the edge, smooth off, and 
cut a bay all round to take the over- 
flow, shake a little pounded rosin round 
the edge; having the metal red hot, 
begin to pour as before, only this is a 
work for two or three persons if it is 
any size, as it must be done quickly, 
pouring the hot metal along the edge 
until it is properly burned down ; when 
it is burned deep enough, pour a few 
ladlefuls all over the bottom, so as 
to get it in a thoroughly fluid state'; 
then with the edge of the trowel 
clean off the dross, leaving a perfectly 
bright surface ; let it remain to set. 
This will not require any filling up, as 
it IS open to the air and shrinks ; when 
set it may be removed, and if well burned 
it will be perfectly solid. 

Whalebone. — Whalebone is the 
substitute for teeth in the Greenland 
whale, and in the black southern whale ; 
The surface of the blade is compact, 
and susceptible of a high polish by 
mere friction. Its texture is lamellar 
in the direction of its breadth, so that it 
easily splits and divides in this direc- 
tion, but not in that of the thickness 
of the blade ; the middle of the blade 
is of a looser texture than the rest, 
and is called the grain, being composed 
of coarse, bristly hairs. The general 
colour of whalebone is a dusky greyish 
black, intermixed with thm strips or 
layers of a paler colour, which are often 
almost white — very rarely the entire 
flake is milk-white. To prepare the 
whalebone for use, it is boiled i^ water 



for several hourly bj which it boooiM 
soft enough to be cat up, while hot, ii 
lengths, according to tiie use to which 
it is to be applied ; or, by means of a 
compound guarded knife, is cut mt« 
fibres for onuhes, which' aie eita- 
sivelj used in stables for the fint 
process in cleaning a horse. Whale- 
bone that has been boiled, and has 
become cold again, is harder and of a 
deeper colour than at first ; but the jet- 
black whalebone has been dyed. The 
principal consumption of whalebone is 
for stretchers to umbrellas and parasols, 
also for women's stays, and whips are 
made of plaited whalebone. White 
whalebone has been made into bonnets, 
and likewise into artificial flowers, as its 
texture is well adapted to tliis purpose ; 
and it will, by the usual dyeing pro- 
cesses, take very bright and durable 
colours. 

Silk. — Solvents, — Several substances 
dissolve silk, such as the ammoniacal 
solution of oxide of nickel ; that of 
copper dissolves cotton as well as silk, 
the silk is precipitated by acids. Chlo- 
ride of zinc saturated with zinc oxide 
also dissolves silk, but in no case can 
silk thread be dissolved without the 
thread being decomposed. 

To Renovate Silk. — Potato-water is 
good to clean all coloui*s and kinds; 
grate the potatoes into cold spring 
water, say a large potato to every quart 
of water, of which five or six will do 
for a couple of dresses. If for very 
light silk, pare the potatoes; if for 
dark, merely wash them clean. The 
pan of water must not be stirred in the 
least for 48 hours; then, very slowly 
and steadily pour off the clear liquor, 
but not a particle of the sediment, into 
a large open vessel, dip the pieces of silk 
into this liquid up and down a few 
times, without creasing them ; then 
wipe them on a flat table with a clean 
towel, first one side, then the other. 
It is as well to hang each one as dipped 
upon a line to allow the drops to drain 
off a little before wiping. Have a damp 
cloth to cover them in till all is done ; 
then iron one way, on the soiled side."^ 

Freezin|p. — ^In the production of 
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ice, or an extreme deoree of cold, by 
saline mixtures, the salts should be in 
crystals, and as rich as possible in 
water, but not in the least damp. 
Coarsely pulverize when about to use 
them, and do not mix until just before 
throwing them in the liquid ingredients. 
The mixture should be made in a thick 
vessel, well covered with non-conducting 
material, to prevent the access of ex- 
ternal heat ; the substance to be frozen 
must be contained in a very thin vessel, 
so as to expose it more fully to the 
action of the mixture. Thus the ices 
used in confectionery are made by 
placing the cream, or sweetened water, 
in a tin, which is immersed in a bucket 
'containing a mixture of powdered ice 
and half its weight of common salt — 
lAove the tin about in the freezing 
mixture until the cream has sufficiently 
solidified. 

Freezing Mixtures, — 1. Snow or 
pounded ice, 2 parts ; chloride of 
sodium, 1. 2. Snow or pounded ice, 
5 parts ; chloride of sodium, 2 ; sal 
ammoniac, 1. 3. Snow or pounded ice, 
12 parts ; chloride of sodium and 
nitrate of ammonia, 5 of each. 4. Snow, 
8 parts, concentrated hydrochloric 
acid, 5. 

Freezing Powders. — 1. 4 lbs. of sul- 
phate of soda, 2^ lbs. each of muriate of 
ammonia and nitrate of potash ; when 
about to use add double the weight of 
all the mgredients of water. 2. Equal 
parts of muriate of ammonia and nitrate 
of potash ; when required for use add 
more than double the weight of water. 
3. Nitrate of ammonia and water in 
equal proportions. 4. Carbonate of 
soda and nitrate of ammonia equal 
parts, and one equivalent of water. 

Carr€^s Ice-making Machine. — It con- 
sists of an upright boiler partly filled 
with very strong ammoniacal solution, 
so strong that a glass bottle of it held 
in the hand at once gives off bubbles or 
gas. From the top of this rises a tube 
to about the same height as the boiler. 
This tube ends in a smaller one, which 
bends down to level of top of the boiler, 
and is inserted into a cylindrical vessel 
kept at a distance of about a foot a^d a 



half from the boiler. This cvlinder has 
a smaller one riveted into it, in which 
the tm containing the water to be frozen 
is to be inserted. The whole of the 
machine is hermetically closed, so as to 
allow no escape of the gas. The boiler 
IS put on a charcoal fire, and when a 
thermometer shows the temperatui'e to 
have risen to the proper point the 
solution is converted into gas at a great 
pressure. The boiler is removed from 
the fire, and placed in a tub of cold 
water ; the tin of liquid to be frozen is 
placed in the cylinder, and the gas 
begins to condense. In a certain time, 
according to the coolness of the water in 
the tub, such a great degree of cold is 
produced by the condensation that the 
contents of the tm are frozen solid. In 
hot countries the water in the tub must 
be changed two or three times as it gets 
wai*m. Instead of water, cream, or 
bottles of beer or wine may be placed in 
the cylinder. The wine, not requiring 
to be frozen, may remain only a short 
time, and then be replaced by a second 
or third edition, till the gas is com- 
pletely condensed. The solution lasts 
many years. The boiler can be filled 
again, but it is a very troublesome 
operation, as the moment a soldering 
iron IS brought near the aperture, the 
gas begins to escape ; still it has been 
done. 

To Preserve Ice. — 1. Put the ice on a 
dish and cover it with a napkin, then 
set the dish upon a feather bed or 
pillow, and place another bed or pillow 
on the top of it. In this way a few 
pounds of ice may be kept for a week 
or more. 2. Wrap the ice in a piece of 
old flannel, and if not required imme- 
diately bury it in the ground. 

Ice Bouse, — If possible, choose for the 
site of an ice house the north-east side 
of a hill or plantation, or the inside of 
a plantation where it would be perfectly 
shaded with trees ; then have the earth 
excavated to the required size, and, in 
addition, sufficient to allow of a double 
wall being built with from 6 in. to 1 ft. 
space between each wall. The shape 
may be either an inverted cone or a 
square ; whichever fonn is used, there 
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must be perfect drainage insured from 
the bottom of the well, so that the ice 
will be kept dry. It can be arched 
over at top and covered with earth, or 
roofed with timber and well thatched 
with straw. The entrance should be 
by double doors, with the space between 
filled with straw ; the inner door should 
be perfectly air-tight. In storing see 
that the ice is well smashed and pounded 
into the well, as upon this will depend 
a great deal its keeping properties. 

Solders. — Solder for Jewellers. — 
Melt together in a crucible 19 parts 
fine silver; copper, 1 part; and brass, 
10 parts. 

Silver Solder for Plating, — ^Melt to- 
gether 10 dwts. of brass, and 1 oz. of pure 
silver. 

Gold Solder, — Melt together pure 
gold, 12 parts ; pure silver, 2 parts ; and 
copper, 4 parts. Fuse together 3 parts 
gold, 2 parts silver, 1^ copper, then add 
I part zinc, for a solder that will flow 
at a dull red heat, suitable for gold 
brooches, guards, &c. 

JIard /Solders. — 1. 2 parts of good 
silver and 1 of ordinary brass pins, well 
melted, is a good, useful, jewellers' hard 
solder ; but it must not be melted more 
than once. 2. Hard silver solder com- 
posed of 4 parts of fine silver and 1 of 
copper, made into an alloy and rolled 
iuto sheets, is very difficult of fusion. 
These alloys are run into convenient 
bars or strips for use. Silver solders 
are used for soldering silver-work, gold, 
steel, and gun-metal. A neater seam is 
produced with the hard silver solders 
than with soft soldei's. 

Soldering Jewellery, — 1. Jewellera 
solder with gold of a lower title than the 
article to be soldered — borax, flux, and 
blowpipe, enveloping the other part 
with tissue-paper and whitening. 2. 
Gilding by simple immersion, 1 dwt. fine 
gold, very small ; put into a saucer, add 
} oz. muriatic acid, J oz. nitric acid ; 
keep the saucer over a slow fire till the 
gold is dissolved, move the saucer till 
the acid evaporates and leaves the gold 
dry in dark red crystals around the 
saucer ; then add 1 oz. cyanide of potas- 
sium, dissolve in } pint of boiling water ; 



poor this over the crystals in the sanear 
to wash them off^ let it all run into t 
basin, stir, and it is fit for use ; Uy tlie 
object to be gilt on a small bit of clean 
zinc. Pnt in bath, remoYO in a minute, 
scratch - brush, immerse again fi>r t 
minute, scratch-brush, wash in boiling 
water, dry out with boxwood dost. 

SoLDEBiNG Silver. — Solder, — Ftot 
silver, 2 parts; brass wire, 1 part ; melt 
the silver first in a crucible^ when it is 
melted put the brass wire in the crucible, 
it will soon melt and mix with the 
silver ; put a little borax with it, and 
give it a good heat for about 10 minutes, 
then pour it in the skillet and pass it 
through the flattening mills until it 
becomes the thickness of a threepenny 
piece, when it is ready for use. 

Solders of various Hardness, — 1. 
Hardest; silver, 4 parts; copper, 1 
part ; fuse together. 2. Hard ; sterling 
silver, 3 parts ; melt, add brass wire, 1 
part. 3. Soft; silver, 2 parts, melt; 
add brass wire, 1 part, this is generally 
used ; some add a little arsenic, to make 
it whiter and more fusible, but it be- 
comes less malleable and more injurious. 

4. Pure tin, or tin solder, 2 parts lead 
to 1 part tin, used for inferior work. 

5. Fine brass, 6 parts ; silver, 5 ; zinc, 2. 
Soldering German Silver,---Cle&n the 

places where you want the solder to run 
by scraping, then paint it with spints 
of salts, to which add, before using, a 
small piece of zinc ; put a piece of pewter 
solder on, and direct the flame of the 
gas or lamp on the article. The solder 
will run into the places which haie 
been touched by the spirits of salts. 

Solder, — 5 parts German silver, 4 
parts zinc. Melt, run into thin cakes, 
and powder. 

Silver Solder for Plated Metal, — ^Melt 
together 10 dwts. of brass and 1 oz. of 
pure silver. 

Best Soft Solder for Cast Britannia 
Ware. — ^Tin, 8 lbs. ; lead, 5 lbs. 

White Solder for Silver, — Silver, 1 oz. 
tin, 1 oz. 

Petoter and Britannia Metal. — 10 
parts tin, 5 parts lead, bismuth, 1 to 3 
parts. 

Soldering Zinc, — The parts to be 
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soldered must be well cleaned and 
bright ; tin the copper soldering iron by 
rubbing it while hot in dry hydrochlo- 
rate of ammonia with a globule of solder. 
First wet the parts to be soldered with 
a solution of chloride of zinc For zinc 
plates use the acid alone ; next apply the 
solder, rubbing it with the iron till it 
unites with the metal. The solder for 
zinc is composed of 2 parts tm and 1 of 
lead. 

Solder for Tin Plates,— Tm^ 2 parts; 
lead, 1 part. Add 1 part bismuth if 
desired to use for pewter. 

Soft Solders. — Soft Gold Solder is 
composed of 4 parts gold, 1 of silver, 
and 1 of copper. It can be made softer 
by adding brass, but the solder becomes 
more liable to oxidize. 

Soft Silver Solder, — ^A strong, easy- 
flowing and white solder for jewellers* 
use is composed of lead, 1 part ; and tin, 
2 parts. When the lead is melted put 
in the tin, and then throw in a small 
piece of rosm as a flux. In soldering 
fine work wet the parts to be joined 
with muriatic acid in which as much 
zinc has been dissolved as the acid will 
take up. It is cleaner than the old 
method of using Venice turpentine or 
rosin. 

Soft Soldering Copper^ or Pewter, — 
Copper, pewter, tin, lead, and brass, tan 
be soldered with spirits of salts, which 
has been killed with zinc, for a flux. 
This will solder anything but zinc itself, 
for which free acid must be used. The 
killed spirits may remain open to the 
air for weeks without deterioration. 

Plumber^ Soft Solder is composed of 
tin and lead in equal parts. 

Hard /So&for.— -Copper, 2 parts ; zinc, 
1 part. 

Chemical Soldering, — ^A neat mode of 
soldering for small articles; — Cut a 
piece of tin-foil the size of the surfaces to 
be soldered ; dip a feather in a solution 
of sal ammoniac, and paint over the sur- 
faces of the metal ; then place them in 
their proper position, with the tin-foil 
between ; put it so arranged on a piece 
of iron hot enough to melt the foil; 
when cold they will be found firmly fas- 
tened ^gether. 



Solder for SteelJoints,-~T&kQ 19dwts. 
of fine silver, 1 ditto of copper, 2 ditto 
of brass ; melt under a coat of charcoal 
dust. This solder possesses several ad- 
vantages over the usual spelter solder or 
brass, as it fuses with less heat, and 
has a better appearance than brass. 

Soldering toithout Heat, — ^Take 1 oz. 
of ammoniac and 1 of common salt, an 
equal quantity of calcined tartar, and 
3 oz. of antimony. Pound well together 
and sift. Put this in a piece of linen, 
and enclose it well round with fullers' 
earth about an inch thick; let it dry, 
then put it in one crucible covered by 
another crucible, over a slow fire, to get 
hot by degrees. Keep up the fire until 
the contents of the crucible get red 
hot and melt. Then let it cool gra- 
dually^ and, when cold, pound the mix- 
ture. When you wish to solder any- 
thing, put the two pieces you want to 
join together on a table close to one 
another. Make a crust of fullers' earth, 
so that, passing under the joint and 
holding to each piece, it shall be open at 
the top. Then throw some of the pow- 
der between and over the joint. Dissolve 
some borax in some hot wine, and with 
a feather dipped in the solution rub the 
powder at the place of joint. It will 
immediately boil up. As soon as the 
boiling stops the consolidation is made. 
The calcined tartar is made by placing 
crude tartar in a covered crucible, and 
raising it to a low red heat. Allow it 
to cool gradually. 

Chloride of Zinc Soldering Fluid,— U 
Muriatic acid with zinc dissolved in it 
till it will take no more. 2. Dissolve 
zinc m hydrochloric aoul until the acid 
will dissolve no more. 

Solder for Tinioare. — ^The lining of 
tea-chests makes a good solder for tin- 
ware, being made of tin and lead in 
about the proper proportions. 

To Braze Steel and Iron without Beat, 
— ^Take } oz. fluoric acid, 2 oz. of brass 
filings, and 1 oz. of steel filings. Put 
them all into the fluoric acid; touch 
each part of the work with the mixture, 
and put them together. Take care that 
the fluoric acid is put into an earthem 
vessel. 
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Soldering Iron and Lead Pipes. — File 
the end of the iron pipe bright, then see 
that the soldering iron — which should 
be as large a one as can be got — is well 
tinned ; this io important in all soldering 
operations. Having the iron ready, and 
ns hot as it will bear, wet the part to be 
tinned with a little spirits of salt that 
has had as much zinc chippings put in 
it as it will dissolve, th^n apply the 
solder with the iron ; the pipe will have 
to be very hot with the iron before it 
will tin ; it would be as well to tin the 
iron pipe with a little block tin or 
I>ewter, if available. If any difficulty is 
found in tinning the iron pipe, a little 
powdered sal ammoniac can be sprinkled 
over it when very hot, which would 
assist the tinnmg; this done, the lead 
pipe must be widened out so as to form 
a lip all round the iron pipe, and soldered 
round with fine solder, taking care to 
keep the heat of the iron on the iron 
pipe rather than the lead ; or a plumber's 
joint may be made by pouring on a 
quantity of plumbers' solder from a 
ladle, and wiping off the superfluous 
solder wtth a greased cloth. 

Brass Solder for Iron. — ^The plates of 
brass are to be melted between the 
pieces that are to be joined. If the work 
be very fine, as when two leaves of a 
broken saw are to be brazed together, 
cover it with pulverized borax, melted 
with water, that it may incorporate 
with the brass powder which is added to 
it ; the piece must then be exposed to 
the fire, without touching the coals, and 
heated till the brass is seen to run. 

Soldering Cast Iron to Brass. — First 
clean the iron and brass well, and then 
tin them both before placing them to- 
gether for soldering. The articles can 
be tinned by rubbing while hot with 
rosin, sal ammoniac, or muriatic acid 
with zinc dissolved in it ; then rubbing 
them over with solder. If done while 
hot, wipe the solder off with rag ; suffi- 
cient will be left on the ai-ticles for the 
purposes required. 

Solder for Gold. — 1. Melt together in 
a charcoal fire, 24 grains gold, 9 grains 
pure silver, 6 grains copper, and 3 grains 
good brass ; this makes a solder for gold 



ranging from 12 to 16 carats fine. For 
finer gold, increase the proportion of 
gold in the composition. To make it 
darker in colour lessen the proportion of 
the silver and increase that of the copper. 
2. To 1 dwt. of gold add 6 grains of 
silver, if the alloy is dark ; if light, 4^ 
grains silver, } grain copper. If the 
solder is not good, ^ grain of either 
silver or copper will set it right. 

A Good Solder, — ^Take 1 lb. of pore 
Banca tin, and melt it, then add i lb. of 
clean lead, and when it is melted stir 
the mixture gently with a stick or poker, 
and pour it out into solder strips. 

Plumbers^ Solder, — Lead, 1 part; 
tin, 1. 

Tinman*s Solder, — Lead, 1 do. ; tin, 1. 

Pevoterers* Solder, — ^Tin, 2 parts ; lead, 
1 part. 

Tellov) Solder for Brass or Copper.-^ 
1. Copper, 1 lb.; zinc, 1 lb. 2. 
Stronger ;— copper, 32 lbs. ; zinc, 29 
lbs. ; tin, 1 lb. 

Solder for Copper, — Copper, 10 lbs. ; 
zinc, 9 lbs. 

Black Solder. — Copper, 2 lbs. ; zinc, 
3 lbs. ; tin, 2 oz. 

Black Solder. — Sheet brass, 20 lbs.; 
tin, 6 lbs. ; zinc, 1 lb. 

To Joint Lead Plates. — The joints of 
lead plates may be made as follows ; — 
The edges are brought together, ham- 
mered down into a channel cut out of 
wood, and secured with a few tacks. 
The hollow is then scraped clean with a 
scraper, rubbed over with candle-grease, 
and a stream of hot lead is poured intc 
it, the surface being afterwards smoothed 
with a red-hot plumbers* iron. 

Brazing and Besetting Band Saws. 
— 1. Get the edges to lay flush, and 
then braze them with a blowpipe, and 
file off all the superfluous solder. They 
should be sharpened with a three-cor- 
nered file, and the teeth cut deep. The 
saw should be kept tight when in use, 
and slacked out when done with. 2. 
Procure a piece of charcoal, a blowpipe, 
some spelter and borax, file the ends ol 
the saw even, then file the sides so that 
one side laps over the other; fit the 
teeth opposite each other, bind it with 
iron wire to keep in place ; moisten the 
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lap of the saw with borax, first dissolyed 
in water ; place the saw on the char- 
coal. The broken parts place by side of 
a gas jet, sprinkle the part previously 
wetted with the spelter, blow the flame 
of gas until the spelter runs ; let it get 
cool before removal ; when quite cold 
file it flat with the other part of the 
saw ; to set the saw, drop one side on 
the ground, the other side up, and set on 
edge of the vice. 

Solder for Copper^ Iron^ and Dark 
Brass. — Copper and zinc, equal parts 
melted together. For pale brass use 
more zinc. 

Fine Solder. — ^Tin, 2 parts ; lead, 1 
part ; used for copper and tin plates. 

Glazier, — ^Three parts lead, 1 part tin. 

Soldering Small Pieces. — Such small 
articles as parts of the eye-pieces of tele- 
scopes may be soldered by wetting them 
with a strong solution of sal ammoniac 
and putting a bit of tin-foil between the 
pieces properly placed, put on a plate of 
iron and held over a gas-light till the 
solder melts. 

Removing Soft Solder from Gold. — 
Place the articles in a vessel containing 
muriatic acid and allow them to remain 
in about a couple of houi*s; the acid 
should be slightly warmed, say 90°. 
The articles would require to be re- 
coloured or gilt afterwards. Nitric acid 
will dissolve solder without affecting the 
gold unless it be of very inferior quality. 

Lute for Soldering. — ^A lute for the 
joints of iron vessels may be composed of 
60 parts of flnely-sifbed iron filings and 
2 of sal ammoniac in fine powder, well 
mixed with 1 part of flowers of sulphur. 
This powder is made into a paste with 
water, and immediately applied ; in a 
few seconds it becomes hot, swells, dis- 
engages ammonia and hydric sulphide, 
and soon sets as hard as the iron itself. 

Autogenous Soldering, or Burn- 
ing Together. — ^The method of burning 
together only admits of limited applica- 
tion, but when successfully performed, 
the work assumes the condition of 
greatest strength, from all parts being 
alike. There is no dissimilarity between 
the several parts as when ordinary 
•olders are used, which are open to an 



objection, that the solders expand and 
contract by heat either more or less 
than the metals to which they are 
attached. There is another objection of 
far greater moment ; the soldei*s oxidi^ 
either more or less freely than the 
metals, and upon which circumstance 
hinge many of the galvanic or electrical 
phenomena ; and thence the soldered 
joints constitute galvanic circuits, which 
in some cases cause the more oxidizable 
of the two metals to waste with the 
greater rapidity, especially when heat, 
moisture, or acids are present. In che- 
mical works this is a serious inconve* 
nience, and leaden vessels and chambers 
for sulphuric acid must not be soldered 
with tin solder, the tin being so much 
more freely dissolved than the lead. 
Such works were foi*merly burned to- 
gether by pouring hot lead on the joint, 
and fusing the pai'ts into one mass, by 
means of a red-hot soldering iron ; this 
is a troublesome and tedious operation. 

Pevoter Is sometimes burned together 
at the angles of work, that no difference 
of colour may exist ; one edge is allowed 
to stand a little above the other, a strip 
of the same pewter is laid in the angle, 
and the whole are melted together, with 
a large copper-bit, heated almost to red- 
ness ; the superfluous metal is then flled 
off, leaving a well-defined angle without 
any visible joint. 

Brass is likewise burned together ; 
the rims of the large mural circles for 
observatories are sometimes cast in six 
or more segments, and attached by burn- 
ing. The ends of the segments are flled 
clean, two pieces are fixed vertically in 
a sand mould in their relative positions, 
a shallow space is left around the joint, 
and the entire charge of the cinicible, 
say 30 to 40 lbs. of the melted brass, a 
little hotter than usual, is then poured 
on the joint to heat it to the melting 
point. The metal overflows the shallow 
chamber or hole, and runs into a pit 
prepared for it in the sand ; but the last 
quantity of metal that remains solidi- 
fies with the ends of the segments, and 
foims a joint as >)erfect as the general 
substance of the metal ; the process is 
repeated for each joint df the circle. 
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Cast Iron i» likewise united bj burn- 
ing. To add saj a flange to an iron 
pipe, a sand mould is made from a wood 
pattern, but the gusset, or chamfered 
band between the flange and tube, is 
made rather fuller than usual, to afford 
a little extra base for the flange. The 
mould is furnished with an ingate, enter- 
ing exactly on the horizontal parting of 
the mould, at the edge of the flange, 
and with a waste head or runner pro- 
ceeding upwards from the top of the 
flange, and leading over the edge of the 
flask to a hollow or pit sunk in the sand 
of the floor. The end of the pipe is 
flled quite clean at the place of junction, 
and a shallow nick is filed at the inner 
edge to assist in kejring on the flange ; 
lastly, the pipe is plugged with the sand 
and laid in the mould. After the mould 
is closed, about six or eight times as 
much hot metal as the flange requires is 
poured through the mould; this heats 
the pipe to the temperature of the fluid 
iron, so that on cooling, the flange is 
attached sufficiently firm to bear the 
ordinary pressure of the screw-bolts or 
steam. The method of buraing is occa- 
sionally employed in most of the metals 
and alloys, in making small additions to 
old castings, and also in repairing trifling 
holes and defects in new ones ; it is only 
successful, however, when the pieces 
are flled quite clean, and abundance of 
fluid metal is employed, in order to 
impart sufficient heat to make a natural 
soldering. 

Waterproofing. — For Cloth. — 1. 
Moisten the cloth on the wrong side 
with a weak solution of isinglass, when 
dry apply an infusion of nut-galls. 2. 
Apply a solution of soap to the wrong 
side of the cloth, when dry go over 
again with a solution of alum. 3. 
Si^vier's Process ; — Apply a solution of 
india-rubber dissolved in oil of turpen- 
tine, then lay on a coat of another india- 
rubber varnish made very drying by the 
addition of driers. 4. 1 lb. of sugar 
of lead, 1 lb. of alum ; pound separately, 
and mix in a basin; pour 2 quarts 
of boiling water on the mixture, let 
it stand 6 hours, and then bottle ofl 
for use* Apply to the cloth with a 



sponge or soft brush on « table till wdl 
saturated, and then iron it over and 
hang up to dry. 5. Take Slbs. of almn, 
and dissolve it in water, and to it add 
1 lb. of acetate of lead preyionsly dis- 
solved. Let this stand till clear, then 
pour off the clear solution on to 1 lb. 
of glue previously dissolved in water. 
Heat up to 185% and place the cloth 
in for about J of an hour ; take it out 
and place in running water, afterwards 
dry. 

To make Cotton Waterproof, — To do 
this, without making it sticky, it must 
be dried at about 150° Fahr. bj artifi- 
cial heat. The sun will do it on a hot 
day. Set as much boiled oil as is neces- 
sary, mix enough lampblack to blacken 
it, if for black work; if yellow, use 
ground yellow ochre instead. Then lay 
the fabric on a smooth surface, and put 
the oil on with a brush, a shoe-brush is 
best ; let the first coat get quite dry be- 
fore putting on another. A little patent 
driei*s will make it dry quicker, say } lb. 
to a gallon of oil ; if the last coat re- 
mains sticky after it is dry, take shellac 
1 lb. to 2 quarts of water, simmer it 
gently, and when near boiling add a 
little liquor ammonia to dissolve the 
shellac. When this is cold mix a little 
lampblack for black ; if yellow use it as 
it is. If the fabric is coated over with 
this it will make it hard ; put it on with 
a sponge. Lay the oil on as thin as 
possible or it will not dry. 

Waterproofing Hick dlot?i3 and Atcn' 
ings, — Plunge the fabric into a solution 
containing 20 per cent, of soap, and 
afterwards into another solution con- 
taining the same percentage of sulphate 
of copper; wash, and the operation is 
finished. 

Waterproof Cart - coverings. — The 
sheets used for covering railway and 
other wagons are rendered waterproof 
by coating them with a composition 
of 95 galls, of linseed oil, 8 lbs. of 
litharge, and 7 lbs. of umber, boiled to- 
gether for 24 hours. The mixture may 
be coloured by the addition of 8 lbs. of 
vegetable black. 

To Bepair Oilskins. — ^If they are not 
painted, give them another coat of the 
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original liquids. The best is made by 
dissolving 1 oz. of beeswax m 1 pint of 
the best boiled linseed oil oyer a gentle 
fire, applying it when cold with a piece 
of rag, rubbing it well in, afterwards 
hanging it up to dry, which will take 
about 4 days. If they are painted, the 
best plan is to give them another coat o£ 
good black paint. 

Waterproofing Fishing - lines, — Two 
pai*ts boiled oil, 1 part gold size, put in 
a bottle, shake well, and it is ready for 
use. Apply with a piece of flannel ; 
expose to the air, and dry. After using 
the ]ine two or three times it should 
have another coat, the application being 
repeated when necessary. 

Waterproof Paper. — Dissolve 8 oz. of 
alum and 3f oz. of Castile soap in 4 pints 
of water, and 2 oz. of gum arable and 
4 oz. of blue, separately, in 4 pints of 
water ; mix the solutions, heat slightly, 
dip in the single sheets, which hang up 
until dry. 

Waterproof Solutions, — 1. India- 
rubber in small pieces, 1 oz. ; boiled oil, 
1 pint ; dissolve by heat, then add 1 pint 
hot boiled oil stir well, and cool. 2. Of 
beeswax and yellow rosin, 2 oz. each ; 
melt in 1 pint boiled oil. 3. Of white 
wax and spermaceti each 1 oz. ; 4 oz. 
mutton suet : melt in 1 pint of olive oil. 
These solutions should be applied to the 
articles warm, and may be used for 
waterproofing leather work of all de- 
scriptions. 

Waterproof hut not Airproof. — 1. 
Potter's Process ; — Cover the wrong side 
of the cloth with a solution of ismglass, 
alum, and soap ; when dry brush against 
the grain, and go over with a brush 
wetted in clean water. 2. Cooley's 
Process ; — Spread the cloth on a smooth 
surface, wrong side up, rub it over with 
pure beeswax free from grease, until an 
even but thin coat is applied, then pass 
a hot iron over it, and brush whilst still 
waim. Wearing apparel thus coated is 
waterproof, and has the advantage of not 
being impervious to air, the great draw- 
back of ordinary mackintoshes and 
waterproof articles. 

Manoifactiire of Floor-cloth, 
^-The main part of the manipulation is 



similar to calico-printing, the figures 
upon the blocks being upon a much 
larger scale, and the cloths which are 
printed being of much greater size. The 
common dimensions of a floor-cloth are 
210 or 220 square yards, and hence the 
immense size and often unseemly appear- 
ance of floor-cloth works. A stout can- 
vas is chosen in the first instance. This 
is nailed to one extremity of a wooden 
frame, and stretched by means of hooks 
which are attached to the other side. 
It is then washed with a weak size, and 
rubbed over with pumice-stone. No 
other substance has yet been found 
which answers the purpose so well as 
this mineral. The next step is laying 
on the colour, which is performed by 
placmg dabs of paint ever the canvas 
with a brush, and then rubbing or polish- 
ing it with a long peculiar-shaped 
trowel. Four coats of paint are thus 
applied in front, and three on the back 
of the cloth. To remove it from the 
frame when these processes are finished, 
a roller on the carriage is employed, 
upon which it is rolled, and conveyed to 
the extremity of the manufactory for 
the purpose of being printed. It is then 
gradually transferred from the rollei 
and passed over a table which is 30 ft. 
long and 4 ft. wide, and as it proceeds 
over the table, the blocks, dipped in the 
appropriate colours, are applied. The 
colours used are ochre, umber, ver- 
milion, and different kinds of chrome, 
mixed up with a little linseed oil and a 
little turpentine. The number of blocks 
applied to one pattern depends upon the 
number of colours. The first mode of 
applying the patterns was by stencil 
plates. Then a combination of stencil- 
ling and hand printing was used, the 
former process being first made use of; 
afterwards a block was applied, the sten- 
cilling forming the groundwork. Sten- 
cilling is now abandoned. In printing, 
it is necessary that the cloth should 
first be rubbed over with a brush, or 
else the colours will not adhere. Every 
square yard of good oilcloth weighs 3^ 
to 4| lbs., each gaining by the applica- 
tion of the paint 3 or 4 lbs. weight, and 
hence the quality of this manufacture 
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IB judged of by the weight. Whiting is 
often used in spurious cloths mixed with 
oil. Cloth prepared in this way speedily 
cracks and becomes useless. Good cloth, 
with a very stout canras, is used for 
covering verandahs, and will last nine 
or ten years, while spurious cloth will 
become useless in one year. Floor>cloth 
is employed to cover roofs, and for 
gutters. In the latter case it is remark- 
able that water remaining in contact 
with it produces no injurious effect. 
Painted baize for tables is usually manu- 
factured with a smooth side, and is 
printed with blocks of a fine structure, 
resembling calico blocks. Fine canvas 
is employed ; several coats of paint are 
laid on upon one side, and the other 
receives one coat, and is then strewed 
over with wool, or flocked, as it is 
called. 

Rendering Wood Incombus- 
tible. — 1. Deal boards become almost 
incombustible when painted over with a 
diluted solution of waterglass or silicate 
of soda. The waterglass is usually sold 
as a thick fluid, like honey. This may 
be thinned out with water, about six or 
seven times its own bulk. The water 
must be soft — ^boiled water will do — and 
apply the solution warm. In about 24 
houi*s apply a second coat, and perhaps 
a third. Use a new brush, and wash in 
clean water after using, or it will get 
too soft. Avoid grease or fat on the 
boards before painting them. 2. Soak 
the wood in a strong solution of alum 
and sulphate of copper. About 1 lb. of 
alum and lib. of sulphate of copper should 
be sufficient for 100 gallons of water. 
These substances are dissolved in a small 
quantity of hot water, then mixed with 
the water in the vessel m which the 
wood is to be steeped. The timber to 
be rendered fireproof can be kept under 
the liquor by stones or any other mode 
of sinking it. All that is required is a 
water-tight vessel of sufficient dimensions 
to hold enough of the liquor to cover 
the timber, which should be allowed to 
steep for about 4 or 5 days. After this 
It is taken out and allowed to dry 
thoroughly before being used. 3. A 
plan of rendering the wood partially 



fireproof is to whitewash it two or threi 
times. 

Give to Sesist Fire. — ^Mix a handfol 
of quicklime in 4 oz. of linseed oil, boil 
to a good thickness ; then spread on til 
plates in the shade and it will become 
exceedingly hard, but maj be easily dis- 
solved over the fire, and used a« ordinary 
glue. 

Ivory, -^Bleaching Ivory, — ^Ivory is 
very apt to take a yeUow-brown tint by 
exposure to air. 1. It may be whitened 
or bleached, by rubbing it first with 
pounded pumice-stone and water, then 
placing it moist under a glass shade 
luted to the sole at the bottom, and ex- 
posing it to sunshine. The sunbeams 
without the shade would be apt to occa- 
sion fissures in the ivory. The moist 
rubbing and exposure may be repeated 
several times. 2. Immerse for a short 
time in water slightly mixed with sul- 
phuric acid, chloride of lime, or chlorine, 
or it may be exposed in the moist state 
to the fumes of burning sulphur, largely 
diluted with air. Ink stains may be 
removed by repeatedly using a solution 
of quadrozalate of potassa in water. 

Dyeing Ivory Black. — If the ivory is 
well washed in an alkaline ley, and is 
then laid for several hours in a dilute 
solution of neutral nitrate of pure silver, 
with access of light, it will assume a 
black colour, having a slightly green 
cast. 2. A still finer black may 1^ ob- 
tained by boiling the ivory for some 
time in a strained decoction of logwood, 
and then steeping it in a solution of 
red sulphate or red acetate of iron. 3. 
Immerse frequently in common black 
ink. 

Blue. — When ivory is kept immersed 
for a longer or shorter time in a dilute 
solution of sulphate of indigo, partly 
saturated with potash, it assumes a blue 
tint of greater or less intensity. 

Green. — 1. This is given by dipping 
blued ivory for a little while in solution 
of nitro-muriate of tin, and then in a hot 
decoction of fustic. 2. Boil in solu- 
tion of verdigris in vinegar until dark 
enough. 

Fellow is given by impregnating the 
ivory first with the above tin mordant^ 
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and then digesting it with heat in a 
strained decoction of fustic. The colour 
passes into orange, if some Brazil wood 
has been mixed with the fustic A very 
fine unchangeable jellow maj be com- 
municated to ivory by steeping it 18 or 
24 hours in a strong solution of the neu- 
tral chromate of potash, and then plung- 
ing it for some time in a boiling-hot 
solution of acetate of lead. 

Hed may be given by imbuing the 
ivory first with the tin mordant, then 
plunging it m a bath of Brazil wood, 
cochineal, or a mixture of the two. 
Lac-dye may be used with still more 
advantage to produce a scarlet tint. If 
the scarlet ivory be plunged for a little 
m a solution of potash, it will become 
cherry-red. 

Violet is given in the logwood bath 
to ivory previously mordanted for a 
short time with solution of tin. When 
the bath is exhausted, it impai'ts a lilac 
hue. Violet ivory is changed to purple- 
red by steepmg it a little while in water 
containing a few di*ops of nitro-mui*iatic 
acid. 

Brown, as for black, using a weaker 
solution of silver. 

Purple. — Steep in a weak neutral 
solution of terchloride of gold, and then 
expose to the light. With regard to 
dyeing ivory, it may be observed, that 
the colours penetrate better before the 
surface is polished than afterwards. 
Should any dark spots appear, they may 
be cleared up by rubbing them with 
chalk ; after which the ivory should be 
dyed once more to produce perfect uni- 
fbiTnity of shade. On taking it out of 
the boiling-hot dye bath, it ought to be 
immediately plunged into cold water, to 
prevent the chance of fissures being 
caused by the heat. 

Artificial Ivory. — Make isinglass and 
brandy into a paste, with powdered egg- 
shell, very finely ground. Give it any 
desired colour; oil the mould, into 
which the paste must be poured warm. 
Leave the paste in the mould until dry, 
M'hen its appearance strongly resembles 
ivory. 

Flexible Ivory. — Immerse the ivory 
in a solution of pure phosphoric acid, 



sp. gr. 1 * 13, until it partially loses its 
opacity, then wash in cold soft water 
and dry. This renders ivory very 
flexible, but it regains its hardness if 
long exposed to dry air. Its pliability 
may, however, be restored by immersion 
in hot water. 

To Prepare Ivory for Miniature 
Painting, — It is usual to paint minia- 
tures upon ivory which is sold prc> 
pared for the purpose by the artists' 
colourman, after being subjected to a 
bleaching process by boiling, or ex* 
posure to the rays of the sun ; but the 
bleaching can be more expeditiously 
performed by placing the ivory before a 
good fire, which will dispel the wavy 
lines, if they are not very strongly 
marked, that frequently destroy the 
requisite uniformity of surface. Ivory 
of the best quality has but few of these 
wavy lines, but it is frequently ex- 
pedient to employ that of inferior 
quality. 

Defective Ivory. — By holding the 
ivory up to the light, it will be seen 
whether there are any specks or holes 
in it ; if any exist, they will be fatal 
to the success of the painting. It is 
often necessary to remove the defects 
found in the ivory in the state in which 
it is sold. To remove the marks ni the 
saw, scrape the sui'face equally in every 
direction with an eraser, or an old 
razor with a fine ' edge, by which the 
marks of the saw are removed ; then, 
with a piece of fine cork, or a roll of 
paper, dipped in finely pulverized and 
sifted pumice, or tripoli powder and 
water, rub the ivory with a circular 
motion in every direction, until the 
surface presents one uniform tmt, but 
it must not appear polished ; finish 
with a stump and a little cuttlefish 
powder carefully sifted ; then, with a 
large camel-hair pencil and water, 
wash the sui-face of the ivory, and it 
will be ready to receive the colours. 
To render the ivoiy perfectly flat, place 
it between two pieces of white paper, 
and subject it to pressure by placing a 
weight upon it. 

Mounting. — The ivory should be fas* 
tcned at the four corners to a piece 
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of cardboard, lor the conTenience of 
painting on; the back of the ivory 
nhould be kept perfectly clean, as any 
application of gum or glue to its sur- 
face destroys the transparent quality 
upon which its usefulness depends. 
After the surface to be painted on is 
properly cleaned, it should be on no 
account touched with the fingers, as 
the emitloyment of ox-gall to remove 
greasiness must be scrupulously avoided. 
An ivory palette is best adapted for 
miniature painting, because the tints 
appear on it the same as when worked 
on the miniature, a matter of consider- 
able importance. 

Soaps. — When fats or oils are 
heated with caustic leys, a combination 
of fatty acids with alkali is formed; 
this is desigmited saponification. Soaps 
are divided into hard and soft, the 
former having soda, and the latter 
potash, for their bases. The former, 
however, is the most extensively manu- 
factured, whilst the demand for the 
latter is limited. Acids decompose 
soaps, combining with their base and 
expelling the fatty acids, for these 
being insoluble in the former, float on 
the surface of the liquid. By this 
means soaps are eiisily analyzed. 

Vegetable Oii£. — Vegetable oils 
have been divided into two classes, the 
drying, and the fluid oils. Of the fii*st- 
named are oil of linseed, hempseed, and 
poppy oil. Of the second, olive oil, 
palm oil, sweet almonds, and cocoanut 
oil. According to the mode of obtain- 
ing oils, they are distinguished as oils 
of the first and second pressure. Those 
of the second pressure are more ser- 
viceable to the soap manufacturer, for 
though less liquid and often mucilagi- 
nous, they contain more stearine, and 
the richer th© oik are in stearine, the 
harder are the soaps they yield. 

Cocoanut Oil.— Six fatty acids have 
been discovered in the cocoa butter, 
most of which being solids, accounts 
for the great firmness of the soaps it 
forms. This fat is also remarkable as 
uniting with soda leys in any propor- 
tion, without sepai'ating from them. 
Owing to this property, this fat is used 



in large quantities for the niAking <rf 
filled soaps. It is rerj slow to unite 
with ley by itself; it is therefore osnally 
applied in combination with tallow or 
palm oil, increasing their emollient pro- 
perties, and also giving to the tafiow 
soaps a brilliant whiteness. 

Palm Oil, — ^This is of an orange 
colour, and when not rancid, of a violet 
odour. Palm oil is employed both in 
the bleached and in the natural state. 
In the bleached state it produces a soap 
of most beautiful whiteness, and rich 
with the characteristic odour of the oil. 

Bleaching Palm Oil. — ^The bleaching 
of 1000 lbs. requires 5 lbs. red chromate 
of potassa, 10 lbs. strong hydrochloric 
acid, and 2} lbs. sulphuric acid. First, 
the chromate of potassa is pulverized 
and dissolved in hot water. The palm 
oil should then be transferred to a 
wooden tank, and heated with steam 
to 120° Fahr. The steam is turned 
off and a portion of the solution of the 
chromate of potassa is added, agitated, 
and a proportional portion of hydro- 
chloric acid used ; at last the sulphuric 
acid. After th*" i-oughly agitating this 
mixture for a few minutes, the oil 
changes in colour, becoming first black, 
then dai'k green, and soon afterwards 
light green, when a thick froth appears 
on the surface, an indication of the com- 
pletion of the process. If a sample, 
when taken out and allowed to settle, 
does not appear sufficiently bleached, an 
additional portion of the bichromate of 
potassa, with muriatic and sulphuric 
acids, should be added. The whole has 
to be left quiet for 1 hour, so that the 
solution of the resulting salts may 
settle. The clear oil is then drawn off 
into a wooden cask, mixed with sonie 
water, and heated again by the intro- 
duction of steam. It is again left alone 
for some time, and the fat subsequently 
drawn off. In making soaps palm oil is 
usually employed with tallow, in the 
proportion of 20 to 30 of the former to 
100 parts of the latter. It is also em- 
ployed in making rosin soap, to correct 
the flavour of the rosin and brighten the 
colour. 

Olive Ot/.» There are three kinds. 
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namely, the virgin oil, obtained by a 
gentle pressure of the fruit ; a second 
kind, gained by submitting them to the 
action of hot water and pressing them 
between metallic plates previously 
heated ; and the third, an inferior kind, 
IS the product of this residuum when 
boiled in water. Only the two latter 
kinds serve in the manufacture of soaps ; 
they yield an excellent soap, esteemed for 
its fresh and agreeable odour. It is very 
extensively used by soap manufacturers 
in Marseilles and for Windsor soap. 

Oil of Poppy, — It is whitish yellow, 
of an almond taste, and is especially used 
for the manufacture of soft soaps ; and 
in France it is employed with tallow for 
the manufacture of an imitation Mar- 
seilles soap. 

Mafurra Tallow, — It has a yellow 
colour, and an odour similar to cocoa 
butter. It IS less fusible than tallow, 
and with the alkalies forms a brown 
soap. It contains a large percentage of 
solid fat. 

Animal Fats. — ^There is a great dif- 
ference in the consistency of animal fats, 
the richer they are in solid constituents 
the higher is their melting point. In 
the class of whale fishes the fats are 
generally fluid ; in the carnivorous ani- 
mals, soft and rank-flavoured ; nearly 
scentless in the ruminants ; usually 
white and copious in well-fed young 
animals; yellowish and more scanty in 
the old. The fat of the kidneys is gene- 
rally harder and more compact than 
that found in the cellular tissues and 
in the bowels of animals. The colour 
and odour of the fats, of course, affect 
the manufacture of soaps. 

Beef Tallow, — This is the most used 
of all animal fats ; it has a yellow tint, 
due to colouring matter, separable by 
several washings in hot water, and is 
Arm, brittle, but not so white as mutton 
suet. That rendered by steam is gene- 
rally the whitest. 

Mutton Suet. — Mutton fat is richer 
m stearine than beef tallow, and is con- 
sequently much sought after by tallow 
as well as stearine candle manufacturers. 
Saponifled with soda ley it yields a beau- 
tiful white soap, but being so rich 4n 



stearine it is liable to become too hard 
and brittle. In order, therefore, to ob- 
tain a more unctuous product it is gene- 
rally mixed with about 20 per cent, of 
lard or cocoanut oil, whereby a superior 
soap is obtained. 

Zarc?.— Lard is an excellent material 
for soap manufacturers ; it forms a 
white, sweet, and pure soap. For the 
purpose of rendering it more frothing it 
is saponifled either with tallow or cocoa- 
nut oil. 

Horse Fat. — The soap made from 
horse fat, after several successive boil- 
ings, is white and Arm ; but owing to its 
peculiar odour it can only be advan- 
tageously employed in the preparation 
of palm and rosm soap. 

Bone Fat. — Bones contain about 5 per 
cent, of fat, brownish white in colour, 
and of an oily consistency. Only fresh 
bones are adapted for the extraction of 
fat. They are generally split up length- 
ways by a hatchet, boiled in water, by 
means of which the fat is extracted, 
decantered, and Altered. For purifying 
bone fat, melt the fat and a small quan- 
tity of saltpetre together, and after- 
wards add sufficient sulphuric acid to 
decompose the latter. The mass scums 
very much, becomes of a light yellow 
colour, loses its noxious smell, and fur- 
nishes a fat well adapted for soaps. ' 

Fish Oil. — Fish oil is used as a burn- 
ing fluid, for making soft soaps, and for 
adulterating other oils. 

Sperm Oil. — Sperm oil is found in 
commerce bleached and unbleached, the 
latter having a brownish appearance 
and disagreeable odour. It is easily 
saponified, and the resulting soap is rea- 
dily soluble m water. 

Oleic Acid. — There are two kinds in 
commerce. The one formed by the pro- 
cess of distillation is only fit for making 
soft soap, owing to its disagreeable 
odour, whilst the other, the result of 
simple pressure, yields soaps of great 
consistency, whether saponified alone or 
with an admixture of tallow or other 
fats. It often contams a small amount 
of sulphuric acid, hence it ought to be 
washed with some weak ley before 
using it. 
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EUiuiic Acid. — By tne action of hypo- 
nitric nciil ui>on oleic acid, a pearly 
white crystalline substance is obtained 
of the consistence of tallow, and termed 
claidic ucid. It has been found equally 
(^iTvirciiblu to both soap and candle ma- 
uufactuivrs. 

Of Totassa, Soda, and Caustic 
Soda. — Potussn. — ^This is called in com- 
merce vegetable alkali, sal tirtar, j>earl- 
nsh, jMitash, and hydratcd protoxide of 
potiissium. The sal tartar is simply pu- 
rified pear lash. I'otash is derived from 
certain plants, and esi>ecially from forest 
trees. These are cut down, converted 
into ashes, and lixiviated. The liquor 
thus obtained is evaporated until it is 
brought to a solid stite. This residue 
is subjected to the heat of a reverbera- 
tory furnace, for the purpose of drying 
it completely and freeing it from its sul- 
]ihur and organic particles. In this 
state it is sold as pearlash. 

Soda. — Soda is of more importance to 
the manufacturer of soap tlian potash, 
because he could not make hard soap 
without it. The amount of native so<la 
is gradually decreasing, and inadequate 
to sui)ply the increasing demand. A 
small quantity is produced from the m- 
cincration of certain plants, but the 
largest portion now used is acquired 
from the transformation of salt. The 
best quality of native soda is generally 
imported from Sj)ain and the Levant, 
and known as barilla. It contains from 
15 to 30 per cent, of carbonate with a 
little sulphuret, and is mixed with sul- 
phate and muriate of soda. It is con- 
sidered superior to the artificial, as the 
hard soap made with it is found to be 
bss brittle and more plastic. 

Soda AsJi, — The method of manufac- 
turing soda ash is based upon the pre- 
paration of sulphate of soda from salt, 
its transformation into crude carbonate 
of soda, designated black ash, and the 
purification oii the crude soda by lixivia- 
tion, evaporation, and calcination. The 
))roduct thus obtained is white ash, or 
soda ash. 

Caustic Soda can be purchased either 
as a solid or a liquid. In the latter 
state it is called concentrated ley, and 



soapmaken find it « oonTeiiieiit 
modity, ai it lares them the trooUe ef 
preparing it themwlTei. A oertaiD 
weight of cmutic aoda repreaenti i 
larger amount of soda combining with 
the fats than the ordinaiy aoJa. Both 
red and white are of equal Talne, for 
when the red caustic soda is dissolved, 
the colouring matter generally settles 
at the bottom, and the liquid becomes 
entirely clear. 

Testing the Chemioaub. To esti- 
mate the commercia] yalue of aoda ash 
or potash, or solid caustio aoda, it is ne- 
cessary to ascertain the amount of water 
they contain, the amount of caustic and 
carbonated alkali ; the foreign substances 
in them. 

To Estimate the Amount of Water, 

One hundred grains of the alkali are 
heated in an iron capsule over suitable 
heating apparatus, until all the water 
is expelled, which may be tested by a 
plate of cold glass held for a moment 
over the capsule, when whatever vapour 
rises from the heated material will be 
condensed on its surface. After all the 
water is thus driven off, the loss of 
weight will indicate the amount of 
water in every 100 grains of materia], 
and the absolute weight of the dried 
sample will be the percentage of alkali 
contained in the crude material ; the 
loss will indicate the percentage of 
water contained therein. 

To Estimate t?ie Amount of Ckmstio 
and Carbonated Alkali. — It is very im- 
portant to ascertain if there is only 
caustic alkali or only carbonated alkali, 
as well as the amount of each. For 
example, if a potash or soda is only one- 
third caustic, and two-thirds carbonated 
alkali, the latter must foe changed into 
the caustic state before it can be used in 
soapmaking. It is best first to deter- 
mine the amount of caustic alkali. Con- 
centrated alcohol will only dissolve 
caustic soda, and not in any way affect 
the other ingredients always found in 
commercial potash, soda, or caustic soda. 
Take 100 grains of commercial soda, 
reduce them to powder in a glass mor- 
tar, put half of it in a flask, with the 
addition ot 1 ox. of alcohol of 95 per 
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cent. ; shake all well together, and let 
stand for a few hours, afterwards trans- 
fer the liquid floating on the top care- 
fully into an evaporating capsule of por- 
celain, and let it quickly evaporate over 
a lamp, gradually inci*easing the tem- 
perature until nothing more evaporates ; 
when cooled, immediately weigh the 
capsule to ascertain the actual amount 
of caustic soda which the sample con- 
tained. Before the evaporating process 
is commenced, in order that nothing is 
lost, a little alcohol should be mixed with 
the deposit in the flask, and being filtered 
added to the liquid which had already 
been transferred. In estimating the 
amount of carbonated alkali, it is requi- 
site to determine, first, the actual 
amount of alkali existing in the soda or 
potash, and this being ascertained, the 
quantity of carbonated alkali is reduced 
by calculation. Fifty grains of the alka- 
line sample are to be dissolved in a fiask 
containing 2 oz. of water. Next weigh 
out, on a watch-glass, 100 grains of 
well-crystallized oxalic acid, reduced to 
a fine powder. Small portions of this 
powder are to be added at a time to the 
alkaline solution, shaking the liquid 
between each addition, or stirring it 
with a glass rod, heating and testing it 
with litmus paper till the latter be- 
comes slightly reddened, while the 
liquid is hot. The residue of the oxalic 
acid is then weighed, and supposing it 
is 43 grains, it is obvious that to satu- 
rate the alkali in the 50 grains of the 
sample, 57 grains of oxalic acid were 
consumed; 7*87 grains of «xalic acid 
are capable of saturating or removing 
the alkaline reaction of 5 grains of 
caustic soda, or 7 grains of caustic po- 
tassa. 

To Determine the Nature of Foreign 
Ingredients, — ^These may be soluble or 
insoluble. As they are not taken up by 
the ley, the soapmaker need care nothing 
about the insoluble substances. Qene- 
rally the soluble ones are found to be 
chlorides or sulphates. The former are 
detected by adding a solution of nitrate 
of silver to a clear solution of the 
substance to be examined, which has 
been previously slightly acidulated with 



chemically pure nitric acid, and if there 
is chloride of potassium or salt present, 
a white cuixiy precipitate will be 
formed, which, by exposure to light, 
becomes first violet, and afterwards 
black. Sulphates are detected by fix's! 
neutralizing the solution with nitric 
acid and then adding a solution of 
chloride of barium, a fine heavy white 
precipitate is formed. To many it is ot 
importance to ascertain if there is any 
sulphide of sodium, because a potash or 
soda containing it would be unfit for the 
manufacture of white soap. It is often 
detected in the potash and soda, but 
never in the caustic soda. Its presence 
will be indicated by the development of 
hydi'osulphuric acid, on adding an acid 
to a solution of the alkali, a gas very 
much resembling rotten eggs in its 
smell. Where the odour of the gas 
fails to afford sufiicient proof of the 
presence of hydrosulphuric acid, the 
application of the following reagent will 
remoTe all doubt. The air suspected to 
contain it is tested by placing in it a 
small slip of paper, moistened with a 
solution of acetate of lead ; if the gas is 
present, the slip will be covered with a 
thin, brownish black, shining film of 
sulphide of lead. 

Preparation of the Leys. — Water. 
— Only spring or river water should 
be used in making soap. It must also 
be perfectly clear, otherwise clear ley 
cannot be produced. It must be free 
from organic matters, for these are 
often dissolved, and, though imper- 
ceptible, soon cause the water to become 
putrid. Neai'ly all waters contain 
mineral matters in solution. When 
such waters are used, though the leys 
are equally good, there will be a loss of 
inaterial in proportion to the quantity 
of alkali neutralized. A water contain- 
ing more than twelve grains of such 
substances in one gallon, should be 
rejected. 

Leys. — ^Ley is an aqueous solution of 
caustic soda or potassa, by the agency 
of which the chemical decomposition of 
the fat and its conversion to soap are 
effected. Caustic soda is a commercial 
commodity, but it may happen that the 
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Boapmaker will haye to prepare his own 
lejs. 1. Reduce the soda or potassa 
into small pieces, mix it with slacked 
lime, let it stand 24 hours, and then 
leach it out with water. For this pur- 
pose large tanks are used, having a 
perforata floor, placed from two to four 
inches above the bottom, and covered 
with a layer of straw, on which is 
poured the mixture of lime with the 
alkali. A faucet is inserted between 
this perforated floor and the bottom, by 
means of which the liquor can be drawn 
off. The leys prepared in this way are 
never perfectly caustic; whilst in this 
process more lime is requisite than 
when the following method is adopted, 
which gives a perfectly caustic soda. 
2. The potash or soda, not too concen- 
trated a solution, should be thoroughly 
brought together with lime-milk, this 
process being assisted by heat. Insoluble 
carbonate of lime forms, which settles 
at the bottom. There should not be 
more than about 15 per cent, of alkali 
in the solution, otherwise a portion ot 
the carbonated alkali will remain un- 
decomposed. For the thorough decom- 
position of the carbonates of the alkalies, 
the process of boiling must be con- 
tinuous and uninterrupted, and the 
lime of a milky consistency. To ascer- 
tain whether the ley is caustic, take a 
test-glass full, let it stand till cool, then 
filter, and drop into the clear liquid 
some nitric acid; if it effervesces, the 
ley is not caustic ; the boiling has to be 
continued till the portion taken from 
the kettle shows, when filtered, no 
escape of carbonic acid, if nitric acid be 
added. As soon as no carbonic acid 
escapes from the ley, the fire should be 
taken out, the liquor carefully covered, 
and suffered to remain undisturbed for 
12 or 15 hours, so that the lime may 
settle. After this, the clear liquor 
should be transferred by a siphon into 
a wooden vat, lined inside with sheet 
lead, and having a perforated f&lse 
bottom, and cock fitted near the bottom 
so that the clear ley may be drawn off. 
The lime used must not have been 
exposed to the atmosphere ; only the 
quantity actually required should be 



slacked at a time, because the hydrate 
of lime, as well as the leys, loses its 
causticity when exposed to the air. 
For 100 lbs. of crystallized soda 24 lbs. 
of quick -lime ai'e required ; for 100 lbs. 
of pearlash, double that quantity ; and 
for 100 lbs. of soda ash, 60 lbs. will be 
required. For the transformation of 
pearlash or soda into caustic leys, 
more or less quick-lime is necessary, 
according to the amount of carbonated 
alkalies they contain, and an excess of 
lime will do no harm. 

Kettles. — ^These are made of wood, 
wrought iron, cast iron, or bricks, lined 
with glazed stone. Their dimensions 
vary, but the larger the kettle the 
better, as much labour, fuel, and ley are 
thus saved. The shape is cylindrical, 
widest at the top, having a faucet for 
the purpose of discharging the spent 
ley. 

Brick Kettles are best in one respect, 
they retain heat the longest during the 
paste operation. The bottom of these 
can be composed of brick when steam 
is employed, in other cases a metallic 
bottom is necessary. If steam is em- 
ployed, the superheated is preferable, 
as it can be introduced directly into the 
material, assisting the heating process, 
and causing a more forcible agitation of 
the ingredients than manual exertion 
can accomplish. 

Cast-iron Kettles are used in small 
factories. In large establishments the 
lower portion is made of cast iron, and 
the upper of wood or brick. In pur- 
chasing kettles entirely of cast iron, 
the thinnest should be selected, as they 
are always composed of finer grain, 
^nd can be more easily filed than the 
thicker. 

Sheet'Iron Kettles will last longer 
than cast iron. Those of the best soft 
sheet iron should be selected, the 
bottom piece being from 4 to } in. 
in thickness, and the sides from ^ to 
i in., according to the dimensions. A 
soft sheet-iron boiler, carefully cleaned 
after each operation, will last 5 or 6 
years, or longer, without requiring any 
repairs. 

Seating the Fans with Open Fire, — 
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In kettles for soap boiling, the heat 
mast be confined to the bottom, for if 
it is allowed to circulate round the 
sid&t, the ingredients will be burnt. In 
order to concentrate the heat, it is 
necessary that the grate is placed in 
the centre of the hearth and yertically 
below the kettle. The inside of the 
fireplace must be built of refractory 
bricks, so that the heat may be thrown 
back below the bottom of the kettle. 
The ftiel employed must be that which 
produces the most heat and the least 
fiame, hard coal should be selected. 
The openings through which the pro- 
ducts of combustion enter the chimney 
should possess together the same surface 
as the grate* this is the best way to 
obtain a good draught and effect a com- 
plete combustion of the fuel. 

Heating Pans with Steam, — Both 
ordinary and superheated steam are 
employed ; the latter is preferable, be- 
cause the heat can then be introduced 
directly into the material, whereas 
ordinary steam has to be condensed 
through a worm, or conveyed mter- 
mediately under a kettle with a double 
bottom, and a tub for the discharge of 
the condensed vapour. By applying 
superheated steam both time and fuel 
are saved ; high-pressure steam mingling 
with the fat increases the necessary 
agitation of all the ingredients, thus ex- 
pediting saponification. A steam-boiler 
8 ft. long and 3 ft. in diameter, with 
two atmospheres pressure, will manu- 
facture weekly 100 cwt. of soap. 
Among other advantages of steam, not 
only can wooden vessels be used, but 
the temperature can be regulated by stop- 
cocks ; the fats combine more readily 
and rapidly with the alkalies; the 
boiling is uniform throughout the whole 
mass, and the soap never burns. 

BoiUNd Soap. — The Paste, — This 
operation is to produce a preliminary 
combination of fat and ley. Some soap- 
makers use during the whole operation 
a ley of the same strength, while others 
commence with a weak ley, then use one 
of middle strength, and finish with a 
strong one. In the first case, a ley is 
employed of 10 to 15° B. In the second, 



of 7 to 10°, 15 td 18°, and 18 to 25° B., 
successively. In some cases, as for 
red oil soap, very strong leys are em- 
ployed, say of 25 to 30° B. ; usually thft 
fat is first put in the pan and then the 
ley is added. For the paste operation, 
no leys should be used containing foreign 
salts, such as are found in inferior kinds 
of soda, for it is then very difficult to 
form a union of the fats with the ley, 
and no good sud is obtained. But when 
the soap has been separated from the 
ley by salt, leys containing salt may be 
used. In saponifying red oil, salty leys 
may also be employed from the beginning. 
It is imperative in all operations that 
the ley should be caustic, because car- 
bonate of soda will not unite with fat. 
For transforming 100 lbs. of fat into 
soap, about 14 lbs. of caustic soda are 
necessary, but generally more is em- 
ployed, because the soda used is never a 
pure hydrate of soda. The quantity of 
ley taken is also differently regulated by 
the manufacturers. Some add the whole 
amount of ley at the commencement, 
others add it gradually in small quanti- 
ties. This last mode is preferable. From 
time to time, in order to test it, a drop 
of the paste should be put on the tip of 
the tongue, when, if there still is free 
alkali in it, a burning sensation will be 
produced, in which case the boiling 
must be continued until the soap gives 
a sweetish taste. More ley should then 
be added, under constant stirring, until 
the entire quantity is consumed. At 
this stage the contents of the kettle are 
transformed into a homogeneous, clear 
liquid, in which neither ley nor fat can 
be discovered. If the liquid is perfectly 
clear, it shows that the right proportion 
of fat and ley has been applied. Should 
saponification progress too slowly, a 
weak ley of from 1 to 2° B. may be 
added, and soap scraps will facilitate the 
combination of the fat with the alkali. 
By heating with an open fire, it some- 
times happens that a portion of the 
paste, when it thickens, sticks to the 
bottom of the vessel and burns. This 
is indicated by a black smoke passing 
off here and there with the vapour. 
When this occurs, the fire should forth- 



878 



WORKSHOP BECEIPT8. 



with bo reduced, and some gallons of the 
strongest ley added to prerent f\irther 
mischief. By these means a slight sepa- 
ration of the soap from the ley is occa- 
sioned, and the contact between the 
former and the metallic surface de- 
stroyed. In all cases the paste opera- 
tion is complete, when, on taking out 
the stirring rod, the paste no longer 
drops from it, but slides down in long 
threads. 

Cutting up the Pan. — ^This is done by 
stirring into the ingredients of the so&p- 
kettle either soda ley containing salt, or 
a solution of salt, or dry salt. The 
separation is founded upon the insolu- 
bility of the soap in brine or strong 
caustic leys, whereas weak leys would 
dissolre it. Of all soaps the cocoanut 
oil is the most remarkable, for, bemg 
dissolred by a brine solution, it is pecu- 
liarly serviceable for washing in salt 
water, whence its name, marine soap. 
This soap becomes so hard, that when 
separated from the glycerine, it cannot 
be cut with a knife, and consequently 
the salting operation should not foe per- 
formed, but the soap boiled in strong 
ley with one water. The following is the 
method by which the salting operation 
is effected ; — One workman gradually 
adds the brine or dry salt, while another 
agitates the paste with a stirring rod 
from below upwards. This is done 
under gentle boiling. It is essential to 
add the salt in the right proportion; 
the whole amount requisite should not 
be stirred in at once, but in portions of 
about one-sixth. After half of it has 
been dropped m, the soap should be 
allowed to boil for about 10 minutes 
before any addition is made. According 
to concentration, 12 to 16 lbs. of salt 
are necessary for 100 lbs. of fat, to 
separate the formed soap from the sur- 
plus of water. The separation is perfect, 
when the aqueous portion is observed 
to nin off from the curdy mass ; when a 
sample is taken with a spatula, it is not 
of an adhesive character whilst hot ; 
and when, on placing some in the palm 
of the hand, and rubbing it with the 
thumb, it hardens into firm scales. The 
termination of the process is also indi- 



cated when the surface splits up into 
several fields, separated from each otber 
by deep furrows, in which there is not 
the fresh and soft appearance of froth, 
butr of dry slabs. The fire should be 
extinguished when the soap, hitherto 
covered with fi*oth and bubbles, suddenly 
sinks, and the froth breaks up into 
roundish massive grains, distinctly sepa- 
rated from each other and from the 
saline solution. The salting b^ng com- 
pleted, let the mass remain quiet for 
several hours, and then the under-lsy 
may be drawn off by the faucet. 

blear Boiling, — ^This operation is to 
obtain hardness, consistency, and com- 
plete neutrality of the soap. Commence 
to boil the paste gently with tolerably 
strong leys. Some manufacturers pro- 
portion the quantity of ley to be used, 
and having put in the fii*st, boil for 8 
hours or so, then draw off the ley, put 
in the second, boil again, draw off, and 
so on. Should the soap, during the 
mtervals, become too liquid, which may 
happen if a too weak ley has been ap- 
piied, some handfuls of salt must be 
added, or the soap boiled with a weak 
ley containing salt. After each addition 
of ley, there should be, in taking up a 
portion by the spatula, some difficulty 
in running off the ley. Should this not 
be the case, water must be added, where- 
upon a quicker union of the alkali with 
the fat will be obtained. The process is 
terminated when large, regular, and dry 
scales appear on the surface, and when 
these give elastic, brilliant, white scales, 
and are easily pulverized by rubbing 
them in the palms of the hands. The 
soap should then be covered, left for 
some time, and eventually removed in 
the ladles. 

Marhhng. — ^The formation of veins in 
the soap is produced, either as the effect 
of the ley itself, or by the addition of 
foreign substances to the soapy paste. 
Some kinds of sodas employed in the 
manufacture of soaps contain both the 
sulphuret of iron and sodium. In saponi- 
fication a chemical combination takes 
place between these and the fatty acids. 
These diffuse themselves throughout the 
mass, together with black sulphuret ox 
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iron, and being held in intimate suspen- 
sion, form bluish veins in the white 
ground, thus giving to the soap the 
appearance of marble. In Castile soap 
these in course of time, after exposure 
to the atmosphere, assume a brownish 
colour, a change caused by oxidation. 
If the soda employed does not contain 
those constituents in itself, sulphate of 
protoxide of iron, or copperas, previously 
dissolved, is introduced into the soapy 
paste, say 4 oz. of the dry substance to 
100 lbs. of fat. By the chemical union 
of this oxide with the sulphuret of 
sodium, always existing in the crude 
soda, the colouring principle of marbling 
IS produced. Mottled soap, made as 
above, contains necessarily less water 
than any other soap, as a superabund- 
ance of water would have precipitated 
the colouring matter, and rendered vein- 
ing impossible. For successful marbling, 
a thorough practical knowledge is abso- 
lutely req^uisite. The essential point is 
to run the soap into the frames as soon 
as it presents the indications necessary 
for obtaining a good marbling. The 
eye is the best guide in this respect, as 
there are no precise regulations for this 
operation. The interspei*sion of the blue 
with the red veins is effected by stirring 
some pulverized colcothar into the soap, 
after marbling in the ordinary way. 

Pelouze^s Process. — When crystallized 
sulphuret of sodium is brought together 
with neutral fats, they are saponitied at 
ordinary temperature and in a very 
short time. A mixture of equal parts 
of crystallized sulphide of sodium, olive 
oil, and water, produces after 10, some- 
times after 5 or 6, days a thoroughly 
saponified paste, consisting of soap, gly- 
cerine, sulph-hydrate of sodium, and 
the surplus of monosulphuret of sodium. 
When subjected to heat, sulphuretted 
hydrogen will escape, and soap remain. 
In this case, one equivalent of sulphide 
sf sodium produces the same quantity 
of soap as one equivalent of pure caustic 
soda, but it is not at all necessary to 
make use .of crystallized and chemically 
pure sulphide of sodium, as that which 
is obtained by decomposing the sulphate 
of soda by charcoal can be employed. 



It is much cheaper than the caustic 
soda. The appearance of the soap made 
in this way is exactly the name as that 
made in the ordinary way ; but it retains 
a disagreeable smell not easily destroyed. 
For ordinary purposes, however, such as 
scouring woollen fabrics, this kind of 
soap may well be used. 

Saponification by Agitation. — Hawes, 
— ^Twenty gallons of ley, of 1*125 sp. 
gr., are employed for every 100 lbs. of 
tallow. The apparatus consists of a 
cylinder 6 feet in diameter and 12 feet 
in length, and is capable of working 2} 
tons of tallow. Through the cylinder, 
lengthwise, a shaft extends, provided 
with radiating arms, to which an oscil- 
lating or rotatory motion is communi- 
cated. Convenient doors are attached 
for charging and emptying the cylinder. 
After charging the vessel agitation is 
continued for about 3 houi*s, when the 
whole is left undisturbed for a time, 
and ultimately removed into an open 
boiler, and completed in the ordinai7 
way. 

Oossage's Process, — ^The boiling of the 
paste is effected by blowing steam into 
the bottom of the pan, and the mixture 
is treated with successive additions of 
stronger ley, undergoing between each 
a thorough boiling, until the fatty 
matter has taken up all the soda pos- 
sible, and has thus become completely 
converted into soap ; the excess of ley 
settles at the bottom of the pan, and is 
drawn off. The charge of soap is then 
drawn off from the pan without hand 
labour, by means of air pressure ; the 
top of the pan is closed by a cover, the 
joint being made air-tight by an india- 
rubber packing ring, and compressed air 
is forced into the top of the pan by a 
pump, whereby the entire liquid mass 
of soap, amounting to as much as 20 
tons, is expelled from the pan, being 
forced up through a discharge pipe 
passing through the cover, and flows 
through a long trough into the moulds. 
These are 45 inches long, 15 inches 
wide, and 52 inches high, each contain- 
ing } a ton of soap, and are made simply 
of 4 cast-iron side-plates secured by 
clamps ; the soap takes 3 days to cool 
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and solidify, and the sides of the mould 
being then removed, the large block of 
soup is cut horizontallj into slabs, which 
again are divided into bars bj a wire 
frame. The bars of the finer qualities 
are cut mto cakes, which are stamped 
in a press havmg a heavy falling die 
lifted by a cam. The ley, or solution of 
caustic soda, is concentrated to the 
required strength for the soap-boiling 
pan by waste heat of the soda fur- 
naces. 

Silicated Soap. — ^A solution of silicate 
of soda is employed in place of a portion 
of the tallow or oil used in the soap« 
boiling pans, thus producing a much 
cheaper soap with equal cleansing power. 
As ordinary soap owes its cleansmg 
power tu the fact that the soda, which 
constitutes the real detergent, is only 
m a state of weak combination with 
the tallow or other fatty substance, the 
latter can be to a considerable extent 
replaced by silicate of soda, in which 
soda exists only in weak combination 
with silica, thereby retaining its cleans- 
ing power, as in ordinary soap. The 
silicate of soda, known as soluble glass, 
is made by melting in a reverberatory 
furnace a mixture of fine white sand 
and soda ash ; the melted charge is run 
out through a tap-hole, and solidifies in 
lumps of a kind of glass, which is 
soluble in water. 

Quality of Soaps, — ^A good soap is 
easily soluble in alcohol, leaving scarcely 
1 per cent, of solid residue, and forms 
a gelatinous liquid in boiling water. 
Hard or marbled soap should not 
contain more than 25 per cent, of 
water, rosin soap not more than 40, 
and a soft soap not more than 52. 
In cocoanut-oil soaps a larger amount 
of water than 52 per cent, may be 
allowed. In yellow soap a part of the 
fat may be replaced by 10 to 25 per 
cent, of rosin. 

Household Soaps. — ffard Soaps. — 
Hard soaps are always soda soaps. 
There are grained soaps, those in which 
a separation of the under-ley has been 
made as described, and filled soaps, 
those in which the whole contents of 
the boiling pan are kept together and | 



sold ai foap. The cocoannt oil ii 
especially employed fbr the mast- 
facture of filled soaps, becaiiM ii ii 
easily soluble in brine, reqiunng a very 
large quantity to separate them, aad 
then they become so hard that they ess 
scarcely be cut with a knife. The men 
solid constituents a &t contains, the 
harder the soap produced ; the mora 
oleine, the softer the soap. By mixing 
the fats in different proportions, soapi 
of any consistency can be obtained ; this 
also depends upon the strength of the 
ley used in the process. Weak and 
middling strong leys will produce i 
light soap, while leys of 25° to 35® B. 
will produce a soap heavier than water. 
Sometimes a small admixture of sul- 
phate of soda is employed in making 
soap, for the purpose of preventing its 
too great solubility when used in wash- 
ing. In the manufacture of soaps, ^ or 
i of fat is frequently substitutMl by 
rosin. For the transformation of 100 lbs. 
of fat into soap, there are generally 
necessary 12^ lbs. of solid caustic soda; 
this quantity must be more or less, in 
propoi*tion to the nature of the fat. 

Tallow Soaps.— To saponify 1000 lbs. 
of fat, commence by putting the tallow 
into the boiler, and melt it with a slow 
heat, add 70 to 80 galls, of ley of 10° to 
12° B., stir well, and keep a gentle fire 
for several hours. Should part of the 
fat separate from the mass, which is 
often the case, an oily liquid will be 
observed floating on the top. Then add, 
gradually, 35 to 40 galls, of ley of 15° 
to 18° B. By this addition the whole 
contents will soon form a homogeneous 
mass of a greyish-white colour. In 
order to establish the necessary con- 
sistency to the paste, boil gently for 
several hours, adding every hour 6 to 7 
galls, of ley of 20° B. The time neces- 
sary for the first operation is from 10 
to 12 hours for 1000 lbs. of fat. After 
this, pass to the cutting process, and 
operate as before described. It is 
essential that care be taken to stir 
the ingredients well while adding the 
salt. When the separation has taken 
place, leave altogether quiet for several 
hours, and then draw off the coloured 
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nnder-Iey ; 90 galls, of ley of 25° should 
then be added ; increase the heat, there 
being strong ley at the bottom of the 
pan, which presei'ves the soap from 
burning. Boil this mass from 10 to 
12 hours, adding every hour 5 galls, of 
ley of 25°. 4 or 5 hours* boiling will 
often be sufficient to saturate the soap, 
this being accomplished, extinguish the 
fire, leave it quiet for an hour, and then 
draw off the under-ley. It will measure 
from 25° to 30° B. To complete the 
process, add about 50 galls, of ley of 4° B. 
Let this boil gently for 1^ to 2 houi*s, 
stirring from time to time with the 
crutch, and finally extinguish the fire 
and cover the pan. The soap will separate 
from the ley, and rise to the top. After 
5 to 6 hours, while yet in a liquid state, 
pour it in the frames, taking due care 
that no ley is mixed with it. In the 
frames it should be well stirred for 
some time. For neutralizing the dis- 
agreeable tallow odour, 1 to 2 oz. of a 
well-scented essential oil should be 
added to 100 lbs. of the soap, and after 
7 to 8 days it may be cut. 100 lbs. 
of tallow will yield about 170 lbs. of 
soap. 

Tallow Hosin /Sbops. —Rosin, incor- 
porated with a soap, to a certain 
amount, will make it more soluble and 
detersive. The lighter the rosin the 
more it is valued ; 15 per cent, of rosin 
with 85 per cent, of tallow is allowable, 
but beyond that limit the soap loses in 
colour, in firmness, and quality. Even 
for the cheapest article the quantity of 
rosin should not exceed 33 per cent., 
otherwise the soap will be soft, and un- 
profitable to the consumer. The rosin 
can be saponified with alkali ; 12 galls, 
of ley of 30° B. are needed for every 
100 lbs. of rosiii. Some soapmakers melt 
it with the fat at the commencement of 
the boiling for soap, but a much better 
product is obtained by first producing a 
tallow soap, and afterwards mixing the 
rosin soap with it, made in the mean- 
time in a special kettle. Both mixtures 
have to be stirred and beaten thoroughly 
for half an hour, and the whole passed 
through a sieve before they are filled 
into the frames, and therein well stirred 



and crutched. Some palm oil, when 
saponified with the tallow, very much 
impraves the appearance of the soap. 

£osin Soap, — Place 80 galls, of ley 
into a kettle of sufficient capacity, first 
boil the contents, and then throw rosm 
in at intervals of 5 or 6 minutes, and in 
portions of 15 to 20 lbs., until 1320 lbs. 
have been added. The rosin must be 
previously well pulverized, and while 
one workman is occupied with throwing 
it in, another should be constantly 
engaged in stirring it, as the mixture 
easily ascends. The heat must not be 
too rapidly increased, nor is it necessary 
that it should boil all the time, but 
keep the temperature near the boiling 
point. It is absolutely requisite to 
keep stirring the paste all the time. 
Saponification will be finished in 2 horn's, 
and then the mixture, with the fat, is 
converted into soap as above described. 

Cocoanut'Oil Soap. — Cocoanut oil 
acts differently from any other fats, in 
combination with which weak leys pro- 
duce a milky mixture. Such leys have 
no effect upon cocoanut oil, for it can be 
seen floating on the top, while strong 
leys of 25° to 30° very soon produce 
saponification throughout the whole 
mass. This soap is sometimes called 
marine soap, as it will lather well with 
sea water. A ley of 27°, cold weighed, 
will saponify an equal weight of cocoa- 
nut oil, 100 lbs., for instance, making 
nearly 200 lbs. of soap. The oil is put 
in the pan together with the ley, and 
then heat is applied. After continually 
stirring it for 1 or 2 hours, the paste 
will gradually thicken, when the tem- 
perature of the heat applied should be 
moderated, but the stirring continued. 
After a time the paste turns into a white 
semi-solid mass, which forms the soap, 
and this has to be filled immediately 
into the frames, because solidification 
takes place very quickly. A mixture is 
often used of equal parts of tallow and 
cocoanut oil, or of bleached palm oil 
and cocoanut oil, which yields a very 
fine soap. 90 to 95 per cent, of cocoanut 
oil, with 5 to 10 per cent, of natural 
palm oil, yields also a nice soap ; and all 
these fats, when mixed with cocoanut 
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oil in not too large proportions, will be 
as easily saponified as if the latter alone 
were used. 

Palmroil Soaps. — ^Palm oil is rarely 
used alone as a soap stock, but generally 
employed with an admixture of rosin, 
and it then yields yellow soap ; for white 
soap, however, these are employed in the 
bleached state. For some kinds of soap, 
palm oil is saponified with 5 to 10 per 
sent, of cocoanut oil ; more is often used 
of the latter, and then filled soaps are 
obtained. Demi-palm is a soap con- 
sisting of equal parts of tallow and palm 
butter, to which is added a very small 
quantity of rosin and cocoanut butter. 
1. Palm oil, 300 lbs. ; tallow, 200 lbs. ; 
rosin, 200 lbs. 2. Tallow, 500 lbs. ; palm 
oil, 300 lbs. ; rosin, 200 lbs. 3. Palm 
oil, 450 lbs. ; cocoanut oil, 50 lbs. 4. 
Hog fat, 550 lbs. ; palm oil, 150 lbs. ; 
cocoanut oil, 50 lbs. ; clarified rosin, 
50 lbs. Palm oil may be made into soap 
exactly in the same way as tallow. If 
rosin is incorporated, it is better to pro- 
duce first the combination of the resin 
with the ley, and mix the same with the 
finished palm-oil soap. Soap made of 
bleached palm oil is perfectly white, 
and can scarcely be distinguished from 
tallow. Palm soap bleaches when ex- 
posed to the light. 

Soft Soap. — For the manufacture of 
soft soaps, hempseed oil, linseed oil, 
poppy oil, rapeseed, colza, whale, and 
seal oils are used. Saponification is 
commenced with a ley of 9° to 11° B., 
and the contents of the kettle kept 
boiling until the paste becomes of suffi- 
cient consistency to draw threads out of 
the substance. It then undergoes the 
process of clear-boiling, for which pur- 
pose a ley of 25° B. should be used, 
stirrmg all the time. When the paste 
does not sink any more — first it ascends 
— boils quietly, and shows the formation 
of scales, it may be considered finished. 
The barrels in which it is to be offered to 
the trade should be immediately filled. 
The quality of soft soaps is estimated 
according to their consistency. Green 
soap was formerly made of linseed oil. 
It is now, however, made principally of 
whale oils, but as they have a yellow 



colour, manufiietiirers mix the mm|i 
made of the whale oils with finely-pow- 
dered indigo, or the iiidigo-«iilpnate of 
lime, which is prepared bj dusolviof 
indigo in sulphuric acid, dilating it with 
water, and saturating the whole witli 
lime-milk. Black sen soap is made by 
adding to the soap a mixture of a soln- 
tion of copperas and logwood or gall- 
nuts. 

Toilet Soaps. — ^In the manufiictTire 
of fancy soaps the same crude mate- 
rials are employed as for the com- 
mon soaps, but they are in a more 
refined state, and the superior &ts, as 
hog's fat, cocoanut oil, and olive oil, ait 
substituted for the inferior. Hie soaps 
obtained are generally coloured and 
scented. 

Making Soaps in the Cold Waj/. — First 
the fat is melted in a well-cleaned iron 
or copper kettle, at a low temperature , 
it is then filtered through fine linen or 
muslin into another kettle. Often the 
fat has to be further purified. This is 
done by boiling it with one-third of 
water for about 10 minutes, and strain- 
ing it off. Some add for lOO lbs. 
of fat, 6 oz. of salt, 3 oz. of fine pul- 
verized alum. They then let it remain 
quiet for some hours. To the fat, which 
must not be warmer than 104° Fahr., 
the ley is gradually added. In soaps 
made in the cold way, a very strong ley 
is used, generally one of 36° B., and 
for a certain quantity of fat just half of 
it employed; say, for 80 lbs. of fat, 
40 lbs. of ley, or less when the ley is 
stronger. The ley must be clear and 
colourless, but it is not necessary to heat 
it previously when it has been kept in 
a warm room. For stirring it, a broad 
paddle of boxwood must be used, having 
sharp edges at its lower <nd, rounded at 
its upper end, so that it may be easily 
handled. The paddling should be con- 
tinued until a ring drawn with the 
spatula may be recognized. At this 
point the necessary colouring matter and 
perfume should be added. The paste 
should then be run into fi'ames pre- 
viously lined with linen, so carefully 
that no folds are formed in the edges of 
the box. Each frame should be entirely 
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filled, and well closed with the margin 
of the linen and a wooden cover, and the 
whole left for 12 hours, by which time 
saponification will have been produced ; 
it will be seen that the mass, which was 
nearly cold when run into the frames, 
has undergone a spontaneous reaction, 
raismg the temperature sometimes over 
175° Fahr. At this temperature the 
constituents of the materials are com- 
bined, and a soap produced of a quality 
almost resembling that of the boiled 
soaps. At the expii*ation of 12 hours 
the soap xiay be taken out of the frame, 
cut, and dried. Some add about one- 
tenth of potassa ley to the soda ley, for 
the purpose of increasing the solubility, 
and consequently the quality of the 
soap; when no potassa is added these 
soaps are generally hard. Of such soaps, 
100 lbs. of fat will yield about. 150 lbs. 

Transparent Soaps are prepared by 
dissolving well-dried soaps in alcohol ; 
but all kinds of soaps cannot, with equal 
facility, be thus transformed. It is diffi- 
cult to work up into a solid consistency 
soaps made of olive oil, when treated 
with alcohol, and they invariably assume 
the opaque form. A good suet soap 
should always be preferred, and rosin 
tallow soaps readily yield yellow soaps 
of a remarkable transparency. The first 
step necessary for making these soaps 
transparent is to cut them into very 
thin ribbons, which can be done with a 
knife, or with a soap-mill. The soap is 
extended on strong paper, and exposed 
to the air and sun until it is thoroughly 
dried. It is then pulverized in a marble 
mortar, and passed through a fine sieve. 
The powder thus obtained is directly 
dissolved in strong boiling alcohol. 
While the soap is liquid, the colours and 
perfumes are incorporated with it. Three 
and a half gallons of alcohol of the spe- 
cific gravity of 0*849 are generally used 
to 50 lbs. of soap. A still, heated by 
steam or hot water, is used for this 
operation, as a considerable quantity of 
alcohol would be lost in a common heat- 
ing pan, and the direct application of 
fii'e would destroy th beauty and trans- 
parency of the soap. 

Colouring Soaps. — For the colouring 



of ordinary fancy soaps mineral colours 
are employed; for superior toilet and 
transparent soaps, organic pigments are 
used. Generally, the red colouring 
matter is derived from vermilion or 
chrome red, the violet from fuchsine 
solved in glycerine, the red-brown and 
brown from camarel and the various 
kinds of umber. For green, chrome 
green is used ; a beautiful vegetable 
green is obtained by stirring in the soap, 
saponified with 7 to 10 per cent, of palm 
oil, some smalts or ultramai'ine. For 
blue, smalts or ultramarine. Yellow 
is obtained by mixing palm butter with 
the fat to be saponified. For black, 
common lampblack is used. Fine toilet 
soaps and transparent soaps may be 
coloured as follows ; — For a red colour, 
tincture of dragon's-blood or liquid car- 
mine. Rose, tincture of carthamine or 
of archil. Yellow and orange, tincture 
of annatto or safii*on. Blue and violet, 
tincture of litmus, or of alkanet-root, or 
soluble Prussian blue, basic, or a very 
little pure indigo in impalpable powder. 
Green, a mixture of blue and yellow'. 

Perfuming Soaps, — Perfuming is ge- 
nerally done when the paste is in the 
frame, as, if added in the pan when the 
soap is hot, most of the essential oils 
would be volatilized. It is best to mix 
the colours and the perfumes together 
with some alcohol or glycerine, and 
stir well in the paste. 

Windsor Soap,— 1. White. The best 
is a mixture of olive oil, 1 part; ox- 
suet, or tallow, 8 or 9, saponified with 
a ley of caustic soda, and scented after 
removal from the boiler. The ordinary 
is curd soap, scented, whilst semi-liquid, 
with oil of carraway, supported with a 
little oil of bergamot, lavender, or 
origanum. To the finer qualities a 
little oil of cassia, or of almonds, or of 
the essences of musk and ambergris, is 
also added. The usual proportion of the 
mixed oils for good qualities, is 1^ lb. 
per cwt., and 2 lbs., at the least, for 
the finer ones, exclusive of the alco- 
holic essences, if any are employed. 
2. Brown. Originally this was the 
white variety tiiat ha!d become yellow 
and brown by age. It now only differs 
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from the white in being coloured with 
a little caramel, with umber, or brown 
ochre. 3. Nine parts of good ox-tallow 
and 1 of olive oil, scented with oil of 
carrawaj, oil of lavender, and oil of 
rosemary, in the following proportions ; 
— Hard curd soap, 100 oz. ; oil of carra- 
way, 1 oz ; oil of lavender, } oz. ; oil of 
rosemary, ^ oz. 

Honey 8oap, — Ordinary honey soap is 
the finest bright-coloured yellow rosin 
soap, coloured by the addition of a little 
palm oil or palm-oil soap, and scented 
with oil of rose geranium, or oil of 
ginger-grass, or with a little oil of ber- 
gamot or verbena. Some of the finer 
kinds are made of olive-oil soap and 
]>alm-oil soap, of each 1 part ; white 
curd soap, 3 ; deepened in colour, whilst 
in a liquid state, with a little palm oil, 
or annatto, and scented with 1 to 1} oz. 
of essential oils to each \ lb., or 1 to 
1^ lb. to each cwt. 

Musk Soap, — 1. The basis is generally 
a good oz-suet or tallow soap ; the scent, 
essence of musk or oil of musk, sup- 
ported with a little of the oils of berga- 
mot, cinnamon, and cloves. The quan- 
tity of the essence used depends on the 
intended fragrance of the product. The 
colouring matter is usually caramel. 2. 
Tallow and palm-oil soap, to which add 
powder of cloves, roses, and gillyflowei's, 
each 4 oz. ; essence of bergamot and of 
musk, each 3| oz. ; colour, brown ochre, 

4 oz. 

Glycerine Soap, — 1. Any mild toilet 
soap, with which about -j^th to ^th of 
its weight of glycerine has been inti- 
mately mixed whilst in the liquid state. 
It is generally tinged of a red or rose 
colour, or orange-yellow. Scent with 
oil of bergamot or rose geranium, sup- 
ported with a little oil of cassia, or 
cassia supported with essential oil of 
almonds. 2. 40 lbs. of tallow, 40 lbs. 
of lard, and 20 lbs. of cocoanut oil, are 
saponified with 45 lbs. of soda ley and 

5 lbs. of potash ley of 40° Baum^ when 
the soap is to be made in the cold 
way. To the paste then add, pure gly- 
cerine, 6 lbs. ; oil of Portugal, ^ oz. ; oil 
of bergamot, \ oz. ; bitter almond oil, 
5 oz. ; oil of vitivert, 3 oz. 3. One hun- 



dred parts of oleine of oommerce, pour it 
either in a glass flask if the quantity ii 
small, or for a larger quantity into si 
ordinary boiler, add 814 parts of gly- 
cerine, sp. gr. 1 * 12, heat to a tempera- 
ture of 90^ Fahr., and then add 56 parts 
of an aqueous solution of caustic po- 
tassa, sp. gr. 1*34; stir the mlztoie 
well. Keep at rest fbr 24 hours. 

Almond Soap, — 1. The best quality is 
usually white curd soap, with an addi- 
tion of ^th to ^th of its weight of olive- 
oil soap, scented with essential oil of 
almonds in the proportion of about 1 oz. 
to each 4^ to 5 lbs., or 1} lb. to the 
cwt. ; very fine. The addition of a 
little oil of cassia, say 4 or 5 oz. a 
cwt., improves it. Second and inferior 
qualities are scented with the artificial 
oil of almonds, instead of the genuine oil 
2. Hard white soap, 28 lbs. ; essential oil 
of almonds, 4} oz. ; reduce the soap to 
small shavings, and melt with the aid 
of a little hot water, adding the essence 
gradually, and with constant stirring. 

Violet Soap.—l, Any ^ white toilet 
soap strongly scented with essence of 
orris-root, either coloured, or not, with 
tinctui'e of litmus, or a little levigated 
smalts, ultramarine, or indigo. 2. Whitv 
curd soap, 3 lbs. ; olive-oil soap, 1 lb. ; 
palm-oil soap, 3 lbs. ; melted together, 
and further scented with a little essence 
of orris-root, wnicn is best added cold ; 
and coloured, or not, at wilL Very 
fragrant, but it does not take colour 
very well. 

Bouquet Soap, — 1. White curd soap, 
finest, 17} lbs. ; olive-oil soap, 2} lbs. ; 
oil of bergamot, 1 oz. ; oil of cassia, oil 
of cloves, oil of sassafras, oil of thyme, 
of each, 1} dram; oil of neroli, 1 dram; 
ochre, brown, levigated, 2 oz. ; pro- 
ceed as for almond soap. It may be 
varied by substituting oil of lavender 
for the neroli. 2, White curd soap, 
20 lbs. ; oil of bergamot, 2| oz. ; oil of 
cloves, } dram ; oil of neroli, } dram ; 
oil of sassafras, ^ dram ; oil of thyme, 
•^ dram. Coloured with 2} oz. brown 
ochre. 3. Good tallow soap, 30 lbs.; 
essence of bergamot, 4 oz. ; oils of cloves, 
sassafras, a^d thyme, each 1 oz. ; colour 
brown ochre, 7 oz. 
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Hose Soap — 1, Palm-oil soap, in shav- 
ings, 3 lbs. ; finest white curd soap, in 
shavings, 2 lbs.; soft water, J pint. 
Melt together in a bright copper pan, 
set in a water bath. Add levigated ver- 
milion, ^ oz. ; and when the mixture 
has cooled a little, stir in finest otto>of 
roses, 2 drams; oil of bergamot, 1^ 
dram ; oil of cinnamon, oil of cloves, of 
each, f dram ; oil of rose geranium, ^ 
dram. Mix well, and pour the mass 
into an open-bottomed wooden frame, 
set on a polished marble slab. Some- 
times it is coloured with tincture of 
dragon's-blood, or of archil, instead of 
with vermilion. 2. White curd soap, 
20 lbs. ; essence of rose, 1-^ oz. ; oil of 
cloves, ^ dram ; oil of cinnamon, ^ dram ; 
oil of bergamot, 1 dram ; oil of neroli, 
■| dram ; coloured with 2 oz. vermilion. 
3. Olive-oil soap, 30 lbs.; good tallow 
soap, 20 lbs. ; finely-ground vermilion, 
1^ oz. ; essence of rose, 3 oz. ; essence 
of cloves, 1 oz. ; essence of cinnamon, 
1 oz. ; essence of bergamot, 2J oz. The 
hard soaps are to be kept at 212° Fahr. 
for an hour, with 5 lbs. of water in an 
untinned copper pan, the vermilion 
then added, and when taken o£f the fire, 
the essences mixed well with it, by 
stirring them together. This is a very 
perfect soap, possessing a delicious fra- 
grance, a beautiful roseate hue, and the 
softest detergent properties, which keep- 
ing cannot impair. 

Cinnamon Soap. — 1. Usually a mix- 
ture of tallow and soaps, coloured with 
about I lb. of yellow ochre, and scented 
with 1 oz. of oil of cinnamon, supported 
with a little oil of bergamot and sassa- 
fras, to each 7 lbs. 2. Finest white 
curd soap, 6 lbs. ; palm-oil soap, 3J lbs. ; 
cocoanut-oil soap, 1 lb. ; oil of cinnamon, 
IJ oz. ; oil of bergamot, oil of sassa- 
fras, of each, J oz. ; lavender, 1 dram ; 
levigated yellow ochre, J lb. 3. Good 
tallow soap, 30 lbs* ; palm-oil soap, 
20 lbs. ; essence of cmnamon, 7 oz. ; essence 
of sassafras, 1 J oz. ; essence of bergamot, 
IJ oz. ; colour, yellow ochre, 1 lb. Oil 
of cassia is often used instead of oil of 
(cinnamon, and always in inferior quali- 
ties. 

Lavender Soap. — The basis of Windsor 



soap, scented with oil of lavender, 1 to 
1^ fluid oz. per 7 lbs., supported with a 
little oil of bergamot and the essences of 
musk and ambergris. It is often coloured 
with a little tincture of litmus, or corre- 
sponding mineral pigments. 

Orange-flower Soap, — 1. Like rose 
soap, but using pure neroli, supported 
with a dash of the essences of ambergris 
and Portugal, instead of otto of roses, as 
scent. .The French orange-flower soap 
is scented with equal parts of neroli and 
gerantum. 2. Tallow and palm-oil soap, 
to which add, essence of orange flowers, 
7^ oz. ; ambergris, 7J oz. ; colour, 
chrome yellow, 8 oz. ; red-lead, 2 oz. 

liondeletia Soap. — The basis of cinna- 
mon, rose, or Windsor soap, scented with 
1 to 1^ oz. of the mixed oils and essences 
used for essence of rondel etia, to each 
7 lbs. The colours are those used for 
bouquet, cinnamon, honey, or brown 
Windsor soap. 

Flowers of Erin. — ^White curd soap, 
scented with oil of roses, 1 dram ; spirits 
of violet, ^ fluid oz. ; spirits of jasmine, 
■| fluid oz. ; spirits of patchouli, \ fluid 
oz. ; spirits of vanilla, \ fluid oz. Tinged 
green or rose. 

Primrose Soap. — This has usually a 
similar basis to honey soap, faintly 
scented with mixed oils similar to those 
used as cowslip perfume, and coloured 
pale yellow, or greenish yellow. 

Iodine Soap, — ^Make a solution of 1 
part of iodine of potassium in 3 parts of 
water ; to this add, of pounded Castile 
soap, 16 parts ; melt in a porcelain vessel 
by the aid of a water bath. 

Mercurial Soap, — Beat into a homo- 
geneous mass in a Wedgwood mortar, 
Castile soap, 1 lb.; protochloride of 
mercury, ^ oz. dissolved in 4 oz. of 
alcohol. 

Sulphur Soap, — Cut into small shav- 
ings white soap, 8 oz. ; beat up in a 
mortar with sublimated sulphur, 2 oz. ; 
add 1 oz. of alcohol, to which rna^j^ be 
added a few drops of any of the odori- 
ferous essential oils ; beat the whole into 
a smooth paste, and roll into balls. 

Antimonial Soap. — Prepared by dis- 
solving 1 part of golden sulphuret of 
antimony in ^ parts of a saturated solu- 
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tioD of caustic potash, to this add, of 
(\istile 8o;i|> ia powder, 4 partt(, triturate 
till the whole assumes a proper con- 
sistency. 

Shaving Soaps. — S/iaviruj Paste. — 1, 
Wliitc soft so.i)), 4 (z. ; finest honey 
soap, 2 oz. ; olive oil, 1 oz. ; water, 1 or 
2 tablespoonfuls ; carbonate of soda, 1 
dram. Melt together .ind torm a paste, 
adding a little proof-spirit and scent at 
will. Some mult with the soap about 
1 dram of spermaceti. iVuduoes a good 
lather with eithrr hot or cold water, 
which dries slowly on the face. 2. Hard 
soap in small shavings, 2 oz. ; best soft 
soap, 6 oz. ; melt by the aid of a water 
bath ; add, on cooling, oil of cloves, 
1 dram ; tincture of ambergris, 20 drops. 

Cream Scxip. — Take white, soft, lard 
potash soap, recent, but moilerately 
firm, and beat in small portions nt a 
time, in a marble mortar, until it forms 
a white homogeneous mass ; add sutli- 
cient essential oil of almonds, supported 
with a little oil of bergamot, or of 
cassia, put in during the pounding. 

Shaving Essence or Fluid. — 1. White 
liard soap, in shavings, \ lb. ; rectified 
spirit, 1 pint ; water, \ pint ; perfume 
to taste. Put them into a strong bottle, 
<.'ork tiglitly, set it in warm water for a 
short time, and occasionally agitate it 
briskly until solution is complete. 
After standing, pour off the clean por- 
tion from the dregs into clean bottles 
for use, and at once closely cork them. 
If the solution is not suflicieutly trans- 
parent, a little rectiiied spirit should be 
added to it before docantation ; a little 
proof-spirit may be a<i(led if it is desired 
to render it thinner. If much essential 
oil is used to perfume it, the trans- 
jiarency of the product will be lessened. 
2. White soft soap, \ lb. ; liijuor of 
potassa, 2 fluid drams ; rectified spirit, 
1 pint. Perfume to taste. Proceed as 
before. The product of both is excellent. 
By rubbing two or three <lrops on the 
skin, and applying the shaving brush, 
previously dipped in water, a good 
lather is produced. The choice of per- 
fume is a matter of taste, 15 to 20 drops 
of essence of musk or ambergris, 1 fluid 
dram of any of the ordinary fragrant 



essences, or 12 to 15 drops of essential 
oil, simple or mixed, to a pint, are suffi- 
cient for the purpose. 

Soap Balls. — ^These are usually made 
of one or other of the toilette soaps with 
the addition of a little starch ; sometimes 
sand is used in pJnce of the starch. 

Camphor Savanette, — Spermaceti, 2 oi.; 
camphor, powdered with the addi- 
tion of a little spirits, 1 oz. ; white 
curd soap, melted with a little water, 
24 OS. ; amalgamate with a gentle heat 
and mould into balls. 

Sand Ball, — Fine old yellow soap, 2 
parts ; silver stmU, 1 part ; scent to 
taste ; melt the soap and mix in the 
sand, afterwards adding the scent and 
making into balls. 

Marble Working^. — Marbles tit 
generally cut up in the same directioD 
in which they are quarried; this is 
known as sawing with the grain. Some- 
times it is necessiiry to cut them agaiost 
the grain, which renders them more dif- 
ficult to work. Some marbles can only 
be sawn in the direction in which they 
are cut up. The marble worker is often 
obliged to rough hew and work withonl 
the help of the saw, casings, columns, 
and other articles with cujTcd outlines; 
sometimes, but rarely, he re-works with 
the chisel badly-executed sawings ; he 
then squares each piece with the saw or 
chisel to the required dimensions, and 
finally mounts the marble upon its stone 
core, and sets up the work in its place. 
The working of mouldings takes much 
time and trouble ; the first operation is 
to saw the arris, then to work with a 
notched chisel, making several succes- 
sive groovings, on account of the contour 
and expansion, in which but very small 
pieces of the material are taken, for fear 
of sjdintering it; finish with small com- 
mon chisels, which should be sharp and 
well tempered. Cylindrical pieces, such 
as round pedestals, columns, urns, and 
vases, ai*e worked with a chisel, and then, 
if prtable, finished on a turning lathe, 
When it is impossible to place the pieces 
in a lathe, they are thickly grooved, 
bolstered with the puncheon, and the 
desired contoui*s obtained by means or* 
thick panels ; they arc then worked 
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with a small chisel, which removes the 
dust, and thus prepai-e-s the marble for 
polishing. 

Polishing. — Polishing includes five 
operations. Smoothing the roughness 
left by the burin is done by rubbing 
the marble with a piece of moist sand- 
stone for mouldings, either wooden or 
iron mullers are used, crushed and wet 
s<\ndstone, or sand, more or less fine 
according to the degree of polish re- 
quired, being thrown under them. The 
second process is continued rubbing with 
l)ieces of pottery without enamel, which 
hav« only been baked once, also wet. 
If a brilliant polish is desired, Gothland 
stone instead of pottery is used, and 
potters* clay or fullers* earth is placed 
beneath the muller. This operation is 
performed upon granites and porphyry 
with emery and a lead muller, the upper 
part of which is incrusted with the 
mixture until reduced by friction to 
clay or an impalpable powder. As the 
polish depends almost entirely on these 
two operations, care must be taken that 
they are performed with a regular and 
steady movement. When the marble 
has received the fifst polish, the flaws, 
cavities, and soft spots are sought out 
and filled with mastic of a suitable 
colour. This mastic is usually composed 
-of a mixture of yellow wax, rosin, and 
Burgundy pitch, mixed with a little 
sulphur and plaster passed through a 
fine sieve, which gives it the consistency 
of a thick paste ; to colour this paste to 
a tone analogous to the ground tints or 
natural cement of the material upon 
which it is placed, lampblack and rouge, 
with a little of the prevailing colour of 
the material, are added. For green or 
red marbles, this mastic is sometimes 
made of gum lac, mixed with Spanish 
sealing wax of the colour of the marble ; 
it is applied hot with pincers, and these 
parts are polished with the rest. Some- 
times crushed fragments of the marble 
worked are introduced into this cement; 
but for fine marbles, the same colours 
arc employed which are used in paint- 
ing, and which will produce ^tbe same 
tone as the ground ; the gum lac is 
added to give it body ind brilliancy. 



The third operation of polishing consists 
in rubbing it again with a hard pumice- 
stone, under which water is constantly 
poured, unmixed with sand. For the 
fourth process, called softening the 
ground, lead filings are mixed with 
the emery mud produced by the polish- 
ing of mirrors or the working of pre- 
cious stones, and the marble is rubbed 
with a compact linen cushion, well 
satui'ated with this mixture ; rouge 
is also used for this polish. For some 
outside works, and for hearths and 
paving tiles, marble workers confine 
themselves to this polish. When the 
marbles have holes or grains, a lead 
muller is substituted for the linen 
cushion. In order to give a perfect 
brilliancy to the polish, the gloss is 
applied. Well wash the prepared sur- 
faces, and leave them until perfectly 
dry; then take a linen cushion, mois- 
tened only with water, and a little 
powder of calcined tin of the fii'st 
quality. After rubbing with this for 
some time, take another cushion of dry 
rags, rub with it lightly, brush away 
any foreign substance which might 
scratch the marble, and a perfect polish 
will be obtained. A little alum mixed 
with the water used penetrates the 
pores of the marble, and gives it a 
speedier polish. This polish spots very 
easily, and is soon tarnished and de- 
stroyed by dampness. It is necessaiy, 
when purchasing articles of polished 
marbles, to subject them to the test of 
water; if there is too much alum, the 
marble absorbs the water, and a whitish 
spot IS left. 

Mounting, — Marble workers mount 
and fasten their works upon plaster 
mixed with a third-part of dust, as pure 
plaster repels the marble, and causes it 
to swell out and burst. These are 
joined together by cramps and gudgeons 
of iron and copper, which should be 
carefully covered, in order that the 
oxides may not spot the casings. Marble 
chimney-pieces should be lined with lias 
stone or plaster. 

Selecting Marble. — Examine each piece, 
note its beauties, and endeavour to hide 
its defects before cutting or working it, 
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Whea iiue pieces are found, endeavour 
to cut them into two or three parts, in 
order to multiply them, cutting them 
in such a manner that these happy 
accidents may be reproduced according 
to taste. 

Veneerinq with marble. — Veneer' 
ing upon Wood. — Veneering upon wood 
is preferable, in every respect, to that 
on stone. For this purpose, as marble, 
particularly the black, would break by 
heating it in the usual manner, place 
tlie slabs of marble in a caldron, tightly 
closed, in which let them boil. Then 
take them from the caldron, and after 
this preliminary operation, subject the 
marble to the heat of the fire to receive 
a mastic of tar. The wood having been 
prepared in a similar manner, press the 
marble, coated with the mastic, upon 
the wood, and a perfect cohesion is 
effected. The cases of ornamental clocks 
are hollow, for the movement of the 
pendulum and other works. This hol- 
lowing cannot be effected on stone with- 
out detriment to its solidity. When 
wood is used, a frame is made of it, 
upon the exterior parts of which marble 
is to be veneered. The mixture of glue 
with tar is found an improvement in 
effecting this veneering. 

Veneering on Metals. — As these 
possess a smooth surface, the substance 
which should fasten them to the marble 
cannot incorporate itself with them 
intimately enough to join both and 
render them inseparable. It is there- 
fore necessary to interpose between the 
metal and the marble a third body, 
which should force them to perfectly 
adhere ; this is effected by the use of 
sand-paper. 

Marble on Zinc. — ^Take a plate of 
zinc of about -^ of an inch thick ; make 
a frame of this of the form of whatever 
article may be wished ; upon this form 
glue sand-paper, leaving the rough side 
outermost, and upon this rough side 
apply the marble, having first prepared 
it by heating in a water bath, and 
placing between the marble and the 
sand-paper a coating of mastic of tar. 
By this means, so perfect an adhesion 
between the marble and the zinc is 



effected, that the marble could be easier 
broken than removed. The application 
of marble upon zinc can also be effected 
by grooving the metal in every direction 
with strokes of the file, but the sand- 
paper produces the best results. Zinc 
is preferred to other metals, because it 
possesses resistance and cheaimess, and 
causes no other expense in the manu- 
facture than that of cutting up to form 
the model. Tin does not possess the 
same resistance or cheapness ; sheet iron 
is dearer ; cast iron is too heayy ; copper 
is expensive; by the application of 
marble upon zinc, articles can be manu- 
factured at the same price as those 
veneered upon wood. In fastening 
marble to the metallic plating, the tar 
which is used in the application of 
marble to stone will not be sufficient. 
The pails must first be heated in a 
water bath, or over a furnace prepared 
for this purpose, and then, by a sieve, 
sprinkled with one of the following 
mordants; — Crushed glass, grains of 
emery of all sizes, copper filings, cast- 
ings of any metal, finely-rasped lead, or 
any kind of powdered stone, such as 
sandstone, marble, granite, or pumice- 
stone, and india-rubber, can also be used. 
When the sheets of metal and of marble 
have received sufficient mordant, join 
with a coating of tar, which fastens 
them strongly together. Any web of 
linen or cotton can be placed between 
the marble and the metal; this web 
being covered with grainy substances, 
stuck on by glue. 

Marble Veneer on Boxes. — ^The marble 
is first sawn to thickness and form 
required for the dressing case or box to 
which it is to be applied. The wood, 
usually white wood, oak or fir, is cut a 
little smaller than the marble which is 
to cover it. This wood *s lined with a 
shaving of beechwood, to prevent warp- 
ing. This lining is only placed on the 
side which is to receive the marble ; 
each piece of marble is then applied to 
the corresponding piece of wood, and 
stuck on by glue or other mastic. 
When the marble has been applied, the 
opposite side of the wood is thinly lined 
with rosewood or mahogany, so that 
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this liniDg forms the inside of the box, 
which is thus prepared for receiving 
the necessary divisions. The four parts 
are then dovetailed together, and the 
top and bottom parts fastendd flatwise 
on the four sides with glue or mastic. 
The box being finished, the outside is 
pumiced and polished, and any applica- 
tions of gilding can be made. 

Sculpture of Marble by Acids. — Pre- 
pare a varnish by pulverizing Spanish 
scaling wax, and dissolving it in spirits 
of wine. Trace on the white marble, 
with a crayon, the design which is to be 
formed in relief, and cover this delicately 
with a brush dipped in the varnish ; in 
about 2 hours the varnish will be dry. 
Prepare a dissolvent of equal parts of 
spirits of wine, hydrochloric acid, and 
distilled vinegar; pour this solution 
upon the marble, and it will dissolve 
those parts which are not covered by 
tlie varnish. When the acid has ceased 
to feniient, and, consequently, will no 
longer dissolve the marble, pour on some 
fresh, which continue until the ground 
is sufficiently grooved. When there are 
delicate lines in the design which should 
not be grooved so deeply, they should at 
first be covered with varnish, to prevent 
the action of the acids upon them ; then, 
when the reliefs have been made, the 
marble should be well washed, and the 
varnish removed from these delicate 
lines with the point of a pin ; then pour 
on new acid, which will groove it as 
deeply as desired, care being taken to 
remove it at the proper time. When 
the acid has acted upon the marble, it 
corrodes beneath the varnish, and en- 
larges the lines in proportion to its 
depth ; therefore draw the lines in relief 
a little larger than it is desired to leave 
them. When the work is completed, 
remove the varnish with spirits of wine, 
and, as the grounds will be very diffi- 
cult to polish, they may be dotted with 
ordinary colours diluted with the var- 
nish of gum lac. The marble being 
thus grooved, the cavities may be filled 
in inlaid work with gold, silver, tin, 
sealing wax, sulphur, crushed pearl shell 
reduced to powder. These designs can 
be made either in moulding or in relief, 



without changing or injuring the marble ; 
every sort of writing, however delicate 
it may be, can also be^ thus traced ; and 
the execution is very rapid, whether in 
groovings inlaid with gold or silver, or 
in relief, which can also be gilded or 
silvered. 

Mastic for Repairs. — Mastic for stop- 
ping up holes, leakages, or cracks in 
marbles, is made with gum lac, coloured, 
as nearly as possible, to imitate the 
marble upon which it is used. Some- 
times the gum is mixed with marble 
dust passed through a silken sieve ; in 
other cases little pieces are used, which 
arc cut and adjusted in the hole to be 
repaired, and glued there with the gum 
miistic — the precaution being first taken 
to heat the marble and the pieces, and 
to take measures for producing a perfect 
cohesion. 

Cement Mastic. — 1. Thick mastic is 
composed of 2 parts wax, 3 of Burgundy 
pitch, and 8 of rosin ; melt and throw 
into spring water to solidify the paste, 
then roll it into sticks, and, in using it, 
melt only so much as is immediately re* 
quired, this will preserve its strength, 
.IS it becomes more brittle by repeated 
heating. 2. Corbel mastic is used in 
seams of the flagging of stairways and 
terraces. Six parts of the cement of 
good Burgundy tile without any other 
mixture, pass it through a silken sieve, 
add 1 part of pure white-lead, and as 
much litharge, steep the whole in 3 
parts of linseed oil and 1 of lard oil, and 
preserve in cakes or rolls as the preced- 
ing. All the materials used should be 
thoroughly dry, so that they may per- 
fectly mix with the oil which unites them. 
3. Fountain mastic is made of the rub- 
bish of stoneware or of Burgundy tile, 
amalgamated with thick mastic in such 
a manner as to foim a paste proportioned 
to the use for which it is required ; this 
is one of the easiest to prepare. 4. 
Mastic of filings is employed in places 
which are usually damp, or which con* 
stantly receive water, as curb stones, 
flaggings of kitchens, bath-rooms and 
water-closets, and stone troughs com- 
posed of several pieces, either separate 
or clasped. This mastic is composed of 
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26} lbs. of iron filing.% or of iron and 
copper, which must not be rusty, 4} lbs. 
of salt, and 4 garlics ; this is infused for 
24 hours into 3} pints of good vinegar 
and urine ; it is then poured off, and the 
thick psistc which is found at the bottom 
of the vessel is the mastic, which should 
be immediately used. These mastics 
should be used upon materials which are 
perfectly dry, otherwise they do not 
incorporate well. Choose dry weather, 
and open the seams well with a curved, 
sharp instrument, finally polishing them 
with the chisel. Before laying the 
mastic, remove the dust from tlie seam 
by blowing into it with bellows; along, 
straight, iron chafing dish, closed at tlie 
bottom, with the grate elevated about 
an inch to obtain a current of air, is 
then passed over the seam ; this chafing 
dish is filled with burning charcoal, the 
heat of which draws out the moisture 
from the stoue or marble. The slightest 
dust or dampness hinders the adherence 
of mastic. 

Cold M'lstic. — Hydrochlorate of am- 
monia, 2 parts; flour of sulphur, 1 part; 
iron filings, 16 parts. Reduce these sub- 
stances to a powder, and preserve the mix- 
ture in closely-stopped vessels. When 
the cement is used, take 20 parts of very 
fine iron filings, add 1 part of the above 
powder, mix them together, adding suffi- 
cient water to form a manageable paste ; 
this paste, which is used for cement- 
ing, solidifies in 15 days or 3 weeks, in 
such a manner as to become as hard as 



iron. 



Masons* Mastic, — Pulverized baked 
bricks, quick-lime, wood ashes, equal 
parts. Mix thoroughly, and dilute with 
olive oil. This mastic hardens imme- 
diately in the air, and never cracks 
beneath the water. 

Stuccoes, — Stucco is a composition of 
slacked lime, chalk, and pulverized white 
marble tempered in water, designed to 
imitate different marbles used in the 
interior of buildings or monuments. 
Calcined plaster of Paris is alt;o used. 
Although the plaster becomes YQvy hard 
when properly calcined, it is too porous 
to admit the polishing of it as of marble. 
To remedy this, the plaster is diluted j 



with glue or gum water, which, filliog 
the pores, allows a polish to be given it. 
Some mix the glue with islinglass or gam 
arable. Hot glue water is used for the 
solution of the plaster, as the want of 
solidity of the plaster demands that a 
certain thickness should be given to the 
works ; to lessen expense, the body or core 
of the work is made of common plaster, 
which is covered with the composition 
just described, giving it about an inch in 
thickness. When the work is dry, it is 
polished in nearly the same manner as 
real marble. Pumice-stone may be 
used. The work is rubbed by the stone 
in one hand, the other holding a sponge 
filled with water, with which the spot 
which has just been rubbed is instantly 
cleansed, to remove what had been leit 
on the surface of the work ; the sponge 
should be frequently washed and kept 
filled with fresh water. It is then 
rubbed with a linen cushion, with water, 
and chalk, or tripoli stone. Willow 
charcoal, finely pulverized and sifted, is 
substituted for this to penetrate bettci 
to the bottom of the mouldings, water 
being always used with the sponge, 
which absorbs it. The work is finished 
by rubbing ii with a piece of felt soaked 
with oil, and finely powdered with tn- 
poli stone, and afterwards with the felt 
moistened with the oil alone. When a 
colour is wished in the ground, dilute it 
in the glue water, before making use of 
it to temper the plaster. When any 
particular marble is to be imitated, 
dilute with warm glue water, in dif- 
ferent small pots, the colours which are 
found in the marble ; with each of these 
colours temper a little plaster, then 
make of each a lump nearly as large as 
the hand, place these lumps alternately 
one above another, making those of the 
prevailing colour more numerous, or 
thicker. Turn these lumps upon the 
side, and cut them in slices in this direc- 
tion, instantly spreading them upon the 
core of the work, or upon a flat surface. 
By this means the design of the various 
colours with which the marble is pene- 
trated will be represented. In all these 
operations the glue water should be 
warm without which the plaster will 
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set too quickly, witaout giving time to 
work. 

Wax Varnish to Preserve Statues and 
Marble exposed to the Air, — Melt 2 
parts of wax iu 8 parts of pure essence 
of turpentine. Apply hot, and spread 
thinly, so as not to destroy the lines of 
the figures. This varnish may be used 
upon statues which have been cleansed 
with water dashed with hydrochloric 
acid, but they must be perfectly dry 
when the application is made. 

Colouring Marble in Imitation op 
Mosaic Work. — Colours. — Solution of 
nitrate of silver penetnates marble 
deeply, communicating to it a deep red 
colour. Solution of nitro-muriate of 
gold produces a very fine violet colour. 
Solution of verdigris penetrates marble 
the twelfth of an inch, giving a fine 
light green colour. Solutions of gum 
dragon and of gamboge also penetrate 
it ; the first produces a fine red, and the 
second a yellow colour. To cause these 
two substances to penetrate deeply, the 
marble should first be well polished with 
pumice-stone, after which the substances 
should be dissolved m warm alcohol, 
and applied with a small brush. All 
the wood dyes made with alcohol pene- 
trate marble deeply. Tincture of cochi- 
neal, prepared in this manner, with the 
addition of a little alum, gives a fine 
scarlet colour to the marble, penetrating 
it one-Hfth of an inch. Artificial orpi- 
meut, dissolved in ammonia and laid on 
marble with a brush, quickly produces 
a yellow colour, which becomes more 
brilliant when exposed to the air. To 
all the substances employed add white 
wax; this, when placed on the marble 
in a melted state, soon penetrates it. If 
the verdigris is boiled in wax, and then 
laid melted upon the marble, it will be 
seen on its removal, when cold, that the 
design has penetrated the surface to 
the depth of from one-third to half an 
inch. 

Application. — When several colours 
are to be successively used without 
blending them, proceed in the following 
manner. The dyes obtained by spirits 
of wine and the oil of turpentine should 
be laid on the marble when it is heated. 



pai*ticularly in the execution of delicate 
designs, but the dragonVblood and gam- 
boge may be used cold. For this they 
must be dissolved in alcohol, and the 
gamboge used first ; the solutioQ of this 
gum is quite clear, but soon becomes 
troubled and gives a yellow precipitate, 
which is used to obtain a brighter colour. 
The lines drawn by this solution are 
then heated by passing a chafing dish 
filled with lighted charcoal closely over 
the surface of the marble. It is then 
left to coyl, after which the lines which 
have not been penetrated by the colour 
are heated in the same manner. When 
the yellow colouring has been applied, 
the solution of dragon*s-blood, which 
should be concentrated as much as pos- 
sible, is employed in the same manner as 
the gamboge ; and while the marble is 
warm, the other vegetable tints which 
do not require so strong a degree of heat, 
may also be applied. The design is 
completed by the colours mixed with 
wax, which should be applied with the 
utmost care, as the slightest excess of 
lieat will cause them to spread, for 
which reason they are less suited to deli- 
cate designs. In colouring marble, the 
pieces should be well polished, and free 
from any spots or veins. The harder 
the marble, the better it supports the 
heat necessary to the operation ; ala- 
baster and common soft white marble are 
not suitable for the purpose. Marble 
should never be heated to a red heat, as 
the fire then alters the texture, burns 
the colours, and destroys their beauty. 
Too slight a degree of heat is also 
bad ; for though the marble takes the 
colour, it does not retain it well, and 
is not penetrated deeply enough. There 
are some colours which Ft will take 
when cold, but these never fix so well 
as when heat is employed. The proper 
heat is that which, without reddening 
the marble, is intense enough to cause 
the liquor which is on its surface 
to boil. The menstruums which are 
used to incorporate the colours, should 
be varied according; to the nature of the 
colour employed ; a mixture made with 
urine mixed with 4 parts of quick-lime 
and 1 of potash, is excellent for certain 
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colours, common ley of wood ashes is 
good for others; fur some, spirits of 
wine, others require oily liquors, or 
common white wine. The colours which 
succeed best with the dilTerent men- 
struums are the following; blue-stone 
dissolved in six times its quantity of 
spirits of wine, or urine and litmus dis- 
solved in a ley of ))earlush ; the extract 
of saffron and sap green succeed very 
well when dissolved in urine or quick- 
lime, and tolerably in the spirits of wine. 
Veimilion and cochineal dissolve well in 
the same liquids. For dragon's-blood use 
spirits of wine, which is also used forCam- 
pe.ichy wood. For alkanet-root the only 
menstruum is turpentine. Dragon's-blood 
in tears gives a beautiful colour when 
mixed with urine alone. Besides these 
mixtures, certain colours can be put on dry 
and unmixed; such as the purest dragon's- 
blood for the red, gamboge for the yel- 
low, green wax for a kind of green, 
common sulphur, pitch, and turpentine, 
for a brown colour. For all these the 
marble must be considerably heated, and 
the dry colours then rubbed upon the 
block. A beautiful golden colour is pro- 
duced by equal quantities of the crude 
salts of ammonia, of vitriol, and of ver- 
digris, the white vitriol is the best for 
this purpose ; grind these together, and 
reduce them all to a very fine powder. 
All the shades of red and yellow may be 
given to the marble with the solutions 
of dragon's-blood and gamboge, by reduc- 
ing these gums to powder and grinding 
them with spirits of wine in a glass 
mortar. When only a little is required, 
mix one of these powders with spirits of 
wine in a silver spoon, and hold it over 
a heated brazier ; this extracts a fine 
colour, and, by dipping a small brush in 
it, the finest veins may be made upon 
the cold marble. By adding a little 
pitch to the colouring, a black shade, or 
all the varieties of dark red, can be 
given. Archil diluted in water and 
applied when cold to the marble gives it 
a beautiful blue colour ; by putting on 
the colouring in proportion as it dries, 
it becomes very fine in less than 24 
hours, and penetrates deeply. If the 
paste of archil is used, which is a pre- 



paration of the plant with lime and fa> 
mented urine, the colour obtained will 
be more of a violet than blue ; to obtain 
a perfect blue it must be dilated in 
lemon juice ; this acid will not injure 
the marble, as it has been weakened by 
its action upon the archil. Large biiM 
yeins may thus be formed upon white 
marble; but as this colour is apt to 
spread, it will not be exact unless the 
coloured parts are instantly touched 
with dragon's-blood, wax, or gamboge, 
which checks it. , 

Cleansinq Marble. — Scraping 
marble which has been blackened or 
turned green by air and damp is danger- 
ous to the design ; whatever precautions 
may be taken, the work is always 
scratched more or less, and it is 
impossible to clean the carved parts 
without breaking the sculpture, or 
causing incongruities between the de- 
signs in relief and those which are 
sculptured. Soiled articles, which have 
not been tai*nished by exposure to the 
open air, may be cleansed by potash 
water, then wash them in pure water, 
finish with water containing a dash of 
hydrochloric acid. Soap and water is 
often suflicient, spread on with a brush, 
and introduced into the sculptured 
parts by a somewhat stiff pencil. 

To Remove Stains from Marble. — 
1. Take two parts of soda, one of 
pumice-stone, and one of finely-powdered 
chalk. Sift these through a fine sieve, 
and mix them into a paste with water. 
Rub this well all over the mnrble, and 
the stains will be removed ; then wash 
it with soap and water, and a beautiful 
bright polish will be produced. 2. 
Clean with diluted muriatic acid, or 
warm soap and vinegar ; aflerwards 
heat a gallon of water, in which dissolve 
1 J lb. of potash ; add 1 lb. of virgin 
wax, boiling the whole for half an hour, 
then allow it to cool, when the wax will 
float on the surface. Put the wax into 
a moi*tar and triturate it with a marble 
pestle, adding soft water to it until it 
forms a soft paste, which, laid on 
marble, and rubbed, when dry, with a 
woollen rag, gives a good polish. 

Restoring the Colour of Marble. — Mix 
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up a quantity of the strongest soap lees 
with quick-lime to the consistence of 
milk, and lay it on for 24 hoai*s ; clean 
it afterwards with soap and water. 

Repairing Marble. — Heat the edges 
of the marble before a strong, clear, char- 
coal fire, avoiding dust or smoke, until 
the marble is sutficientlj hot to take 
small pieces of shellac. Then choose a 
suflicieut number of thin pieces, of such 
a size as not to project above the surface 
of the marble, and apply them along the 
edge of each piece to be joined ; but in 
such a manner, that the bits of lac on 
each piece of marble will come between 
those on the other. Then just before 
applying them together, a hot iron must 
be passed along each piece at a sufficient 
distance to fuse the lac, but not to make 
it run. The pieces of marble must be 
well forced together. 

Marble Cement. — Plaster of Paris, 
soak in a saturated solution of alum, 
bake the two in an oven, after which 
grind to powder. Mix with water. 

PoLisiiiNQ Marble. — If the piece to 
be polished is a plane surface, it is first 
rubbed by means of another piece of 
marble, or hard stone, with the inter- 
vention of two sorts of sand and water ; 
first with the finest river or drift sand, 
and then with common house or white 
sand, which latter leaves the surface 
sufficiently smooth for its subjection to 
the process of gritting. Three sorts of 
grit stone are employed; firet, New- 
Ciistle grit ; second, a fine grit brought 
from the neighbourhood of Leeds ; and 
lastly, a still finer, called snake grit, 
procured at Ayr, in Scotland. These 
are rubbed successively on the surface 
with water alone ; by these means the 
surface is gradually reduced to that 
closeness of texture, fitting it for the 
process of glazing, which is performed 
by means of a wooden block having a 
thick piece of woollen stuff wound 
tightly round it ; the interstices of the 
fibres of this are filled with prepared 
putty powder, or peroxide of tin, .and 
moistened with water; this being laid 
on the marble and loaded, it is drawn 
up and down the marble by means of a 
handle, being occasionally wetted, until 



the desired gloss is produced. The 
polishing of mouldings is done with the 
same materials, but with rubbers varied 
in shape according to that of the mould- 
ing. The block is nOt used in this case ; 
in its stead a piece of linen cloth, folded 
to make a handful , this also contains 
the putty and water. Sand rubbers 
employed to polish a slab of large 
dimensions should never exceed | of its 
length, nor ^ of its width ; but if the 
piece of marble is small, it may bo 
sanded itself on a larger piece of stone. 
The grit rubbers are never larger than 
that they may be easily held in one 
hand ; the largest block is about 14 in. 
in length and 4^ in. in breadth. 

Enamelling Slates. — The slate 
having been reduced to a perfectly 
level surface, a coating of colour is 
applied according to the stone it is 
intended to imitate. For black, tar 
varnish is used with good effect. The 
slab is then thoroughly baked in an 
oven heated from 130° to 250°, from 
12 to 48 hours, according to size. The 
colours, say grey and white, are then 
floated on to the surface of a cistern of 
water over which they float naturally 
into the shapes of the streaks of colour 
seen in marble. The slate, with its 
black ground now burnt in, is dipped 
into the surface of the water, and 
receives from it a thin coat of colour. 
The slate again has to go into the oven, 
and when sufficiently hardened, a coat- 
ing of enamel is applied. Another 
baking to harden the enamel, and the 
slab is then pumiced to reduce it to a 
level surface. Baked again, it is once 
more pumiced, and this time goes into 
the oven with the pumice wet on its 
surface. If necessary this last operation 
is repeated. The slab is then ready for 
polishing, which is effected firstly by 
woollen cloths and fine sand, next by 
the finest and softest French merino, 
and lastly, by the hand and powdered 
rotten-stone. The dipping process is 
not applicable to imitations of all 
stones. Some granites are best imitated 
by splashing; others by splashing and 
sponging combined, while some have to 
be hand-grained. 
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Bookbinding. — Tools. — To hind a 
book well, certiiin tools are indispens- 
.ible ; but very few will go a good way ; 
ind a book may be put together very 
d«!ceutly with the aid of no »)ther tools 
(iian a shoemaker's hammer and a glae- 
}Mit, with the adclitiou of such imple- 
ments as are usually to be met with in 
every household. The necessary tools 
for small work are : a sewing press ; a 
cutting press, the small music-paper 
size ; half-a-dozen pressing boards, as 
large as the press will admit, and as 
many of octavo size ; as many cutting 
and backing boards, a bookbinder's ham- 
mer, folder, knife, small shears, saw, 
paste-bowl, a quire or two of demy or 
royal printing pa|)er, a quire or two of 
marbled paper, and some leather and 
coloured cloths for covers. It is desir- 
able that the book should be as thin as 
l>ossible, and not have a swollen appear- 
ance when finished, the sheets ought 
first to be compressed. The binder does 
this by beating the volume in sections 
with a 14-lb. hammer, or passing in be- 
tween the rollers of a rolling machine. 
Instead of that we may divide the volume 
m half-a-dozen sections, and placing one 
of the pressing boards between each, 
screw them all together in the press as 
tight as possible, and leave them there for 
a nigiit. After being pressed, the sections 
are taken from the boards ; the book is 
then held between the extended fingers 
of each hand, and the back and head 
knocked up square and even ; one side of 
the book is then laid upon a pressing 
board, beyond which the back must pro- 
ject half an inch or so; a second pressing 
board of tne same size is placed on the 
upper side, parallel with the first, and 
the boards being firmly grasped with the 
left hand, the book is lowered into the 
cutting press, which is screwed up tight, 
and three cuts, not quite ^ of an inch in 
depth, are made with a saw in the back — 
one in the middle, and one at about 2^ in. 
distant on each side of it ; two additional 
cuts arc then made outside of the three, 
and distant about 1^ in. from them. These 
measurements would, of course, be dif- 
ferent for a volume of different size, but 
the proportions will do for any volume. 



Sewing. — ^The book is now taken t« 
the sewing press, where the binder siis- 
I)ends three cords from the top rail, which 
are fastened underneath bj means of brass 
keys, the cords may be shitled to any posi- 
tion, and being made to correspond with 
the three central cuts in the back of the 
book, they are tightened and kept in their 
place by means of the nuts and screws 
on the side pillars. The sewing is per- 
formed in the following manner ; — First, 
a fly-leaf or end paper is laid on the 
press, and sewed to the cords by passing 
the needle into the first right-hand cut^ 
or catch-stitch mark, with the right 
hand ; the left hand, which is inserted 
in the middle of the section, receiving 
the needle and returning it outwards on 
the head side of the cord, where it is 
taken by the right hand, and passed 
through again on the other side of the 
cord ; thus with all three of the cords, 
until the needle is brought out at the 
last left-hand cord or catch-stitch groove, 
care being taken that the needle never 
penetrates the cord or twine. The 
thread is now drawn to the left gently, 
until only 2 inches or so are left un- 
drawn, at the point where the needle 
first entered. The first sheet is then 
laid on, the title-page downwards, and 
sewn on in the same way, as the needle 
returns towards the head of the book; 
when the needle comes out at the catch- 
stitch mark over the end of thread 
left undrawn, the sewing thread is tied 
to that end in a firm knot. Thus all 
the sheets are sewn in succession, care 
being taken, on arriving at the catch- 
stitch, to fasten each sheet to its prede- 
cessor by passing the needle round the 
connecting thread. After he has sewed 
4 or 5 sheets, the binder will find his 
thread exhausted, when he must join oa 
a new length with such a knot as will 
not be likely to come undone. Sever-.il 
volumes may be sewn on one set of 
cords, but some attention is necessary 
that they be not sewn together, and 
that the cords be long enough for thu 
sabsequent purposes. 

Cutting. — After sewing, the book is 
cut from the press, with about 2 inches 
of the cords protruding on each side. 



WORKSHOP RECEIPTS. 



395 



The back should now receive a coat of 
glue, and when that is dry, the ends of 
the cords are untwisted and scraped 
with a blunt knife till the fibres of the 
tow are well separated. Now is the 
time to insert ornamental end-papers, if 
any are desired ; these may be either of 
marbled or coloured papers; the sheet 
is folded with the plain side outwards, 
one-half of it being pasted; it is then 
laid between the fly-leaves, with the 
fold of which it is closely worked ; the 
other half is then pasted, and the outside 
fly-leaf rubbed down upon it. The 
back of the book has to be rounded, 
which is done by laying the volume 
with the fore-edge towards the operator, 
who, pressing the Angers of his left 
hand upon it, gently taps the back up 
and down with a hammer, changing the 
sides alternately until the back is beaten 
mto a shape somewhat circular. The 
book is then placed between two backing 
boards, the thick edges of which are 
ranged parallel with each other, within 
about ^ of an inch of the back. The 
boards and book, being tightly grasped 
with the left hand, are lowered into the 
cutting press, until the boards are flush 
with the cheek of the press, which is 
then screwed as tightly as possible. 
The back is hammered gently and uni- 
formly up and down each side, and a 
little in the middle, which causes it to 
spread over the boards so as to form the 
required projection. The book, thus 
backed, is ready for the covers, which 
are of millboard, and, being cut to 
the required size, either with shears 
or in the cutting press, are pierced with 
holes pricked with a bodkin, two at each 
cord, one about J inch from the edge, 
and the second as much beyond it. The 
frayed cords are then sodden with paste, 
drawn through the outer side of the 
board or cover, and passed through 
the other hole to the outer side again. 
The book is then held in the lef^- hand, 
while, with the right, the pasted cords 
are hammered on a smooth piece of iron, 
a flat iron screwed into the press will 
do, into the substance of the millboard 
covers. It should now be left to dry. 
The next step is that of cutting the 



edges, which is rather a difficult pro- 
cess. Hold the book in the left hand, 
with the fore-edge upwards, and allow 
the covers to hang down on each side, 
thrust a paper knife or a flat piece of 
metal between them and the back of the 
book. Then placing a cutting board on 
each side, and opening the covers hori- 
zontally, beat the back of the booR 
against the press until it is perfectly 
flattened. A wedge-shaped cutting board 
is then placed on the left-hand side of 
the book, so as to stand with its thick 
edge considerably higher than the course 
the knife will take ; another board is 
then placed on the right side, exactly on 
the line which the knife is to follow, 
and which line must be previously 
marked with the point of a pair of com- 
passes, and so measured that the edge 
when ploughed may fall about the sixth 
of an inch within the projection of the 
covers. When the boards are thus placed, 
the paper knife or flat piece of metal is 
withdrawn, the covers allowed to hang 
down, and the volume is thus carefully 
lowered into the cutting press, until 
the right-hand board is flush with the 
cheek, when the press must be screwed 
tight. The cutting press stands on a 
hollow frame some 3 feet in depth, 
which allows of large books being par- 
tially lowered into it, and also receives 
the paper shavings as they are ploughed 
off. It consists of two wooden cheeks 
connected by two sliding bars, and two 
wooden screws. Upon one of the cheeks 
are two guides, or small raised rails, for 
the plough to work in. The cutting 
instrument consists of two sides, con- 
nected by a screw with a handle, and by 
two slide bars. A knife is fastened to the 
under side of cheek by a strong bolt, 
which perforates the cheek perpendicu- 
larly, and also the circumference of the 
lateral screw, and is kept tightly in its 
place by screwing down its nut. The 
knife is worked by grasping both ends 
of the lateral screw, moving the plough 
backwards and forwards, and gradually, 
turning the screw with the right hand, 
until the whole of the fore-edge is cut 
through. The book is now taken out of 
the press, the covers folded in wheir 
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place, and the back rounded as before, 
when the front edge, if the cutting is 
well done, will be elegantly concave, 
corresponding with the convexity of the 
back. The boards, being kept in the 
ledge or projection produced by backing, 
are now pulled down about an eighth of 
an inch from their central position, and 
the head is ]>loughed by the knife in 
the same way as the fore-edge. Before 
ploughing the opposite end, the boards 
are pulled below the head as much 
again as it is intended they shall pro- 
ject ; and this end also being ploughed, 
it will be ceen that the projection of 
the covers is equal on the three sides, or, 
better still, that it is a little in excess 
on the fore-edge. 

Ornamenting, — After cutting the 
edges of a book, the next process is to 
ornament them. This may be done in a 
simple way by sprinkling them with a 
brush dipped in a thin solution of umber, 
or any other colour, ground fine and 
mixed with size. A more elaborate me- 
thod is that of mai'bling the edges, for 
which purpose a trough must be pro- 
vided of convenient size and depth, which 
is filled with pure gum water. Coloured 
pigments, spirit-ground and mixed with 
a little ox-gall, are then dripped on the 
surface of the fluid from a bunch of 
quills dipped in them — such colours 
being used as will float and not sink to 
the bottom. These are then combed 
with a coarse comb into a neat pattern, 
and the book being tied between two 
boards, the edges are applied to the 
floating colours, which are thus trans- 
ferred to them. A dash of cold water 
over them fixes the colours and heightens 
their brilliancy. 

Head-banding. — ^There are two kinds, 
stuck on and worked. Head-bands 
stuck on are formed by cutting a piece 
of striped linen about an inch deep and 
as wide as the thickness of the book, 
folding it over a piece of twine, and 
gluing it to the back so that the en- 
closed twine shall in a manner lap over 
the cut edge, the same bemg repeated at 
the opposite end. In well-bound books, 
however, the head-bands are worked on 
in the following way ; — ^A strip of string, 



prepared by rolling it tight in pasted 
paper, is chosen of a size suited to that 
of the book ; stout silk thread of one or 
two colours is then taken ; if two coloon 
are used, they are doubled and tied 
together by the ends, one of them being 
previously threaded in a needle. The 
book is placed in the cutting press with 
the back uppermost, the head being ele- 
vated towards the workman ; the needle 
is passed through the middle of the 
second section, on the left-hand side, 
just below the catch-stitch, and drawn 
out far enough to bring the knot joining 
the two silks close into the middle of 
the section ; the needle is then brought 
up, and passed again through the same 
place, and the silk drawn nearly close ; 
the round strip is placed in the loop 
thus formed, and the silk drawn tight 
with the left hand; the other silk is 
brought over with the right, and passed 
under and over the head - band, and 
held tight .with the left hand; the 
other silk is now put over that, and also 
under and over the head-band ; they are 
thus worked alteiniately over each other 
for about ten sheets or sections ; the 
needle is then passed below the catch- 
stitch to keep the head-band in its place, 
and brought over it again, and the 
work is proceeded with as before ; this 
weaving and frequent fastening to the 
catch-stitch goes on as far as the last 
sheet but one, when the needle is 
passed through the section and over the 
head-band twice, and fastened to the 
back. The ends of the head-band are 
then cut off, almost close to the silk at 
each end. The braiding produced by 
working one silk over the other should 
rest evenly on the leaves of the book. 
Both ends of the book being worked in 
this way, the glue-brush is drawn across 
the back of the bands, which retains 
them in their proper places. After head- 
banding the book should receive a hol« 
low back, which is formed by cutting a 
slip of cartridge-paper twice the width 
of the back and the same length ; fold 
the paper in half, glue the back, and 
stick on one of the folded sides, leavrng 
the other doubled upon it. 

Casing, — The volume is now readj 
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for covering with leather, cloth, or 
leather and paper. For whole-bound 
volumes the leather is cut nearly an 
inch larf^r all round than the open 
book, and the edges are pared thin with 
a sharp knife. The inner side of the 
leather is now well soaked with strong 
paste, and a small slice being cut from 
the corners of the covers where they 
touch the back, the volume is laid on 
the pasted leather, care being taken 
that the covers are in the right position, 
and the two sides are first covered 
smoothly but not too tightly. The fold- 
ing over of the pasted leather inside the 
covers and outside the back, so as to 
give a handsome appearance 1>o the ends 
of the volume, is a matter of some diffi- 
culty, which, however, a little practice 
will overcome. It should be done so 
that the leather in a manner embraces 
the head-band, which lies half-concealed 
within it, and yet does not project be- 
yond the proper projection of the covers. 
After the ends are finished, which ope- 
ration will be materially assisted by a 
paper knife having one pointed end, the 
corners must be attended to ; the super- 
fluous leather meeting at the angle must 
be cut off, the head and foot must be 
first smoo^ed down, and then the fore- 
edge portion folded over them. This 
requires to be done carefully to look 
well, and before domg it the binder 
must see that the covers are lifted over 
the projecting ledges of the back into 
the position they ought to occupy. 
While the leather is soft and moist with 
the paste, anything may be done with it, 
aud by the help of the folder it may be 
moulded so as to form a good-looking 
head. The leather should be pressed in 
at the corners where the small pieces 
were taken off the boards, and the folder 
passed once or twice up and down the 
hinges of the cover to ensure their open- 
ing easily. Lastly, a piece of thread 
may be tied round the indented corners 
of the back from end to end, and the 
whole left to dry. For half-bound 
books, which are more easily managed, 
the back and covers are put on sepa- 
rately, the leather being pared in the 
same way, and small waste bits being 



used for the corners. When a volume 
has dried after covering, the ends must 
be pasted down, and it should remain a 
little time in the press. 

The Finishing Process. — For this pur- 
pose provide a book or two of gold leaf, 
a plain single bookbinder's fillet, a few 
alphabets of capital letters, a gold- 
cushion, which can be made by stretch- 
ing a piece of calf leather rough side 
upwards over a pad of wadding on a 
board 10 inches by 8, and some other 
small items, the use of which will pre- 
sently appear. First wash the cover 
with clear paste water, water in which 
a little paste is dissolved. Such parts 
as are to be gilded must then be coated 
twice with glaire or albumen, which is 
the white of eggs first whipped into 
froth, and then suffered to subside into a 
clear liquid. Do not glaire the leather 
all over, but apply it with a camel-hair 
pencil and ruler only on the parts where 
the fillet of gold is to appeax. To gild, 
spread a leaf of gold on the cushion with 
a knife and blow it fiat, then cut it into 
strips about the sixth of an inch wide. 
Heat the fillet at the fire until it is just 
hot enough to fizz under the wet finger ; 
if it sputtei*s it is too hot, and will burn 
the leather ; touch its edge with a rag 
slightly moistened with sweet oil, and 
with the same rag rub over the part of 
the book to be gilt. Roll the fillet 
softly on the strips of gold, which will 
adhere to it ; when enough is taken up, 
roll it with a heavier pressure along the 
glaired lines, and the gold will be in- 
delibly transferred to the leather, what 
is superfiuous being easily wiped away 
with a soft rag. When the sides of the 
book are being filleted it may lie on 
clean paper on the cheeks of the press, 
or on a pressing board ; but when the 
back is being done it must be screwed 
in the press in a horizontal position, the 
back projecting an inch or two. 

Substitute for Brass Lettering. — Place 
an open vessel half-full of water on the 
fire, and let it boil, and set a small 
empty tin pot floating within it, load- 
ing the pot with some weight that it 
may sink low in the water. Obtain some 
ordinary printing types and arrange 
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tliera in the required order as a compo- 
sitor would, in one of those brass frames 
with wooden handles used for marking 
linen, and screw them tight in their 
{dace, taking care to have them all level 
with each other on the face. Lay the 
face of the types in the tin pot, in 
which some simple contrivance should 
be placed tu prevent their being da- 
maged, and let them get as hot as they 
will, as in this situation they cannot get 
too hot. Cut a piece of real morocco 
leather larger than the size of the label 
wanted, breathe on it, and give it one 
coat of glaire; when the glaire is dry 
rub it slightly over with the oil-rag, 
and lay on the centre enough leaf gold 
to receive the imju'ession of the types ; 
(:lace the label on a rather hard pad, 
and stamp the types on the gold with a 
sharp even pressure. On wiping off the 
gold with the rag the impression of the 
tyj)e remain^- clear and full, and if well 
doue is far more close and distinct than 
anything which can be done by the most 
expert finisher with the brass letters of 
the bookbinder. The label is now cut 
to the proper size, and pasted evenly m 
its place on the back of the volume ; to 
look well it should be pared round the 
edges with a sharp knife until the ex- 
treme edge is as thin as paper. After 
it is dry, a gold fillet may be passed 
over the juncture of morocco with the 
calf or other leather by way of finish. 
The above is the easiest mode of letter- 
ing for the amateur, but it is prac- 
ticable only on real morocco, the heat 
which can be imparted to printers* 
metal by hot water not being sufficient 
to burn the gold into ordinary leather ; 
it is, however, a permanent method. 

To Polish the Edges of the Leaves. — 
Screw the book tight in the press be- 
tween pressing boards, and rub them 
briskly with an agate or a dog*s tooth. 
It is important that the press should be 
tightly screwed, otherwise the leaves 
will cling together when the operation 
is over. 

To Bind a Book without Tooi^. — 
All that need be provided is a little 
delted glue, some paste, a needle and 
stout thrend, some white and some co- 



louied papers, and a few other trifling 
items. Arrange the sheets to be bound 
in their proper oi-der, and beat them 
even at the back and head, subject them 
to a heavy pressure between two flat 
surfaces, by piling weights upon them. 
If there is a press handy, press them m 
that, so as to make them lie as close as 
possible. Now take two pieces of tape 
\ an inch wide, and each 2 inches longer 
than the width of the back of the book. 
Stiffen the tape by drawing it through 
paste, and let it dry, with as little of the 
paste adhering to it as possible, before 
using. Fold the pieces of stifiT tape, and 
))lace the sheets within them in such a 
position that the two tapes will divide 
the length of the back into three equal 
parts, or thereabouts. With a lead 
pencil, while the sheets are pi'essed 
down firmly with the left hand, draw a 
line down each side of the tapes, and 
two other lines, each one dividing that 
part of the back outside the tapes into 
equal })ortions. These lines mark the 
place for the entrance of the needle. 
The sheets of the book are to be sewn 
on to the tapes in the same way as 
directed where the book is sewn on to 
the cords; but with tapes it is not 
quite so easy, as during the sewing of 
the first two or three sheets there is 
some difficulty in keeping the tapes in 
their places ; and as there are no cuts or. 
grooves made with the saw, some force 
is required to get the needle through 
the paper. When the book is sewn, 
the threads fastening each sheet are 
seen outside the tapes. The back must 
now receive a coating of glue, not too 
thin, after which it may be loft to 
dry. The glue being hard and set, the 
book may be cut on th edges, with a 
straight-edge and a sharp knife. With 
a thin volume this is easy enough, but 
with anything approaching an inch in 
thickness it will be better to clip any 
projecting leaves with the shears, and 
to be content with uncut edges, if a 
cutting press is not available. The back 
must next be rounded with the hammer, 
which may be helped by pulling gentlv 
at the tapes while tapping with the 
tool. For tlie covers use the thinnest 
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millboard, or stout pasteboard not thicker 
than a shilling. Cut two pieces of this 
of the proper size, so that they shall 
project about the eighth of an inch 
over the head, foot, and fore-edge of 
the book, and glue them in their pro- 
per position on the projecting tapes, 
which will adhere to their inner sides. 
Over the tapes glue strips of coarse 
canvas an inch wide by six in length, 
and now glue on the open back in the 
manner previously directed. When this 
glue is dry, the volume may be covered 
with paper, cloth, leather, or vellum. 
If vellum is used, that must be lined 
Hrst with clean white paper firmly 
pasted on it. A cheap covering is dark 
roan leather; a still cheaper is coloured 
canvas; but preferable to that are the 
leather papers sold by stationers. The 
mode of pasting on the covers has been 
already described ; but if cloth cover- 
ings are used, glue and not paste will 
be necessary to make them adhere. 
2. Instead of gluing the tapes to the 
boards, cut a cloth cover large enough 
to allow for overlapping, and, allowing 
for the width of the back, glue the 
covei*s on the cloth parallel with each 
other, and turn in the cloth round the 
edges. When this is dry, the book may 
be placed in the cloth cover, the tapes 
glued to the inner sides, the open back 
to the back of cloth, the strengthening 
canvas also being glued over the tapes ; 
and finally, the end-papei's being pasted 
down, the volume is finished. It will look 
but a homely affair ; but it will cost little 
beyond the trouble, and will effectually 
preserve the volume. For many volumes 
published in numbers, the publishers 
supply covers at the end of the year: 
these may be securely fastened on by this 
simple method. 

Marhling Paper and Book Edges. 
— Wooden Trough. — This is made of 
inch deal, about If in. in depth and 
J in. in length and breadth larger than 
the sheets of paper that are to be mar- 
bled. Til is proportion between the size 
of the trough and paper should always 
be observed, to prevent waste of colour ; 
of course, troughs of various sizes will 
be required, where paper of various 



sizes is to be marbled. I'he trough 
must be water-tight, and the edges of 
the sides of it must be sloped or bevelled 
off on the outside, to prevent any drops 
of colour which may fall on them from 
running Into the trough and sullying its 
contents. 

A Skimmer^ or clearing stick, must 
be provided for each trough ; this is a 
piece of wood, 2^ in. wide, ^ in. thick, 
and as long as the trough it belongs to 
is wide inside ; the use of this will be 
explained hereafter. 

A Stone and Muller of marble, or 
some other hard stone, the size accord- 
ing to the quantity of colour required 
to be ground. Also a flexible knife, for 
gathering the colour together, 

A dozen or two of small glazed pip- 
kins to hold colours in. The pots being 
furnished with 

Brushes made as follows ; — Take a 
round stick about as thick as your 
finger, and cut a notch all round one 
end of it ; next, take some hi'istles, 4 or 
5 in. long, and place them evenly roun4 
the stick, at the notched end, letting 
them project If in. beyond the wood ; 
fasten the bristles to the stick by several 
turns of stout thread; cut away the 
ragged bristles, and tie up the brush 
firmly with fine cord. The use of the 
notch round the end of the handle is 
to make the bristles spread out when 
firmly tied up, so that when used the 
colour may be scattered about more 
abundantly. 

Rods for drying the paper on when 
marbled; they should be round, at least 
on the upper side, and about 1^ in. in 
breadth and thickness. Twelve rods 
1 1 tit. long will hang 3| quires of demy, 
or 4^ quires of foolscap. 

Colours, — Red — vermilion, drop-lake, 
rose-pink, Venetian red, red ochre. Blue 
— indigo blue, Prussian blue, verditer. 
Orange — orange lead, orange orpiment. 
Black — ivory, blue black. Yellow — 
Dutch pink, yellow ochre, king's yellow, 
English pink. The finer the colours are 
ground, the better and the cheaper will 
the work be. First, the colours should 
be finely pounded, then mixed with 
water to the consistence of paste. Rnd 
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put in a colour pot with the knife. 
From the pot, the colour must be taken 
out a little at a time, and levigated 
very fine with pure water. 

Vompound Colours are made by mix- 
ing the colours above mentioned in cer- 
tain proportions. To make a red colour, 
mix 3 parts of rose-pink with 1 of ver- 
milion. A finer red — 4 parts of rose- 
pink, 2 parts of veimilion, and 1 part 
of drop-lake ; for very fine work use 
drop-lake alone, but use it very spar- 
ingly, for it is a dear article. Yellow — 
2 ])arts of Dutch pink, and 1 part each 
of king's yellow and English pink. 
Green — made by mixing blue and yel- 
low. Dark blue — indigo, which may 
be made lighter by the addition of ver- 
diter. Orange brown — 2 parts of Vene- 
tian red, and 1 part of orange lead. A 
fine orange — put some fine yellow ochre 
in a ladle over a fire, and keep it there 
till it assumes a dark-red colour. Take 
of this red ochre, finely pounded, and of 
Venetian red, equal quantities, and add 
a little orange orpiment or rose-pink ; 
mix all well together. Umber colour — 
equal quantities of Venetian red, orange 
lead, and ivory black ; this can be light- 
ened with orange lead, or darkened with 
ivory black. Cinnamon colour — Vene- 
tian red with a little Prussian blue. 
All other colours which may be wanted 
can be made by mixing together those 
already described. In addition to the 
articles already mentioned, obtain a 
bottle of ox-gall, a bottle of good oil 
of turpentine, some pure water. The 
trough must be filled to within \ of an 
inch of the top, with a solution of gum 
tragacanth, which is to be prepared as 
follows; — Gum of a pale white semi- 
transparent appearance is to be soaked in 
water for at least 48 hours, in the pro- 
portion of ^ lb. to 1^ gallon. Pass the 
solution of gum through a hair sieve or 
linen cloth, and pour it into the trough. 
In all cases, when the trough is to be 
used, the solution should be well stirred 
up with a few quills, and the surface of 
it cleared from film by the skimmer 
above described. 

Colours intended to represent Veins 
are made by adding a small quantity 



of gall to the varioiu colours, and stir- 
ring each well up with a brush, in older 
that they may be properly mixed. Pre- 
vious to use, these mixtures of colour 
and gall are to be thinned with water 
to the consistence of cream, and are to 
be well stirred up. 

Colours for producing Spots like Lace- 
fjoori. — ^Take some dark blue, or other 
colour, add some eall to it, and about 
as much, or a little less, oil of turpen- 
tine; stir all well together, and dilute 
with water. To try the colours, throw 
on the solution, by shaking the various 
colour brushes over it, some spots of 
colour. If the spots spread out larger 
than a crown-piece in size, the colours 
have too much gall ; if the spots, after 
spreading out a little, contract again, 
there is too little gall in them. In the 
one case more colour must be added, in 
the other more gall. If the colours are 
in good order, and paper is to be mar- 
bled, the whole surface of the solution 
in the trough must be covered by 
colours, in spots, streaks, or whirls, 
according to the pattern required, and 
laid on according to directnons which 
will be given presently. The paper 
should be previously prepared for re- 
ceiving the colours, by dipping it over- 
night in water, and laying the sheets on 
each other with a weight over them. 
The sheet of paper must be held by two 
corners, and laid in the most gentle and 
even manner on the solution covered 
with the colours, and there softly 
pressed with the hand that it may 
bear everywhere on the solution, taking 
care not to let the colours flow on to 
the back of the paper any more than 
can be avoided ; after which it must be 
raised and taken off with the same cai-e, 
and then hung to dry over the rods. 

Patterns, — 1. Throw on red till the 
solution is nearly covered, then some 
yellow, black, and green; add, if de- 
sired, a little purple with plenty of 
gall and water in it ; twist the colours 
into any shape by means of a quill. 
2. Throw on red, yellow, black, and 
green, as before ; but, for a last colour, 
add some of the dark blue mixed with 
turpentine. 3. Throw on red, yellow, 
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black, and green, in the desired pro- 
portion; then with a quill draw lines 
through the colours ; after which throw 
on a greater or less quantity of blue, 
green, pink, or purple, much diluted, 
and containing plenty of gall and tur- 
pentine. 4. Throw on very fine red for 
veins; then plenty of the turpentine 
blue. If the coloui*s are good this pro- 
duces a handsome pattern in a short 
time. 5. Throw on some dark blue 
mixed with turpentine, and take this 
up with a paper previously stained of a 
yellow, light blue, red, pink, or green 
colour. To obtain a good green for this 
purpose, boil French berries in water, 
add a little spirit or liquid blue, and 
cjirefully brush over the paper, which 
must be good and well sized, with this 
mixture.. When the colours become too 
thick for use, add fresh ground colour 
with water and a little gall to them, 
and stir them up well. Be particular 
in getting good turpentine. When the 
solution of gum gets dirtied, throw it 
away and make a fresh one. The neatest 
and most convenient method of marbling 
the edges of books, is to dip one volume 
at a time, doing the ends first, and 
throwing back the boards to do the 
fore-edge ; observing to hold the book 
tight with both hands, and not to dip 
deeper than the surface, to prevent the 
solution from spoiling the book. It is 
the safest way to tie the book between 
boards before dipping ; and, for the sake 
of convenience and economy, when only 
a few books are to be marbled, a small 
trough should be used. Marbled paper 
is glazed by a machine similar to that 
with which cottons are glazed. Bat a 
machine of this kind would only be 
required by those who marble very 
largely. Book edges are polished by 
the agate burnisher, and so might small 
pieces of paper be polished, which were 
required for any particular purpose. 
Good common pressing, or hot-pressing, 
might serve as well as glazing. For 
any fancy work it would have a fine 
etl'ect to varnish the marble paper after 
it had been put to its destined purpose 
and had become dry. Paste and all 
moisture chase all the glaze away. The | 



application of a coat of varnish subse- 
quent to the application of paste would 
double the beauty of the best marble 
paper, and much improve the common 
kind, at a trifiing expense. 

Sprinkling the Edges of Books. — Take 
an old toothbrush and dip it into a 
coloured ink ; shake off the superfluous 
ink, that the sparks formed may not be 
too large, and draw an old comb through 
it in such a manner as to make the ink 
fly off in sparks over the edges of the 
book. The following are a few coloured 
inks ; — Red ; \ lb. of the best logwood is 
boiled with 1 oz. of pounded alum, and 
the same quantity of cream of tartar, 
with half the quantity of water, and, 
while the preparation is still warm, 1 oz. 
sugar and 1 oz. gum arable are dis- 
solved in it. Blue ; solution of indigo 
with pieces of alumina, and mixed with 
gum, forms a blue ink. Green ; this is 
obtained from verdigris, distilled with 
vinegar, and mixed with a little gum. 
Yellow ; saffron, alum, and gum water, 
form a yellow. 

Polishing Metals. — ^The polish- 
ing of metals differs according to their 
kind, but there are some general prin- 
ciples common to all, of which it may 
be useful to have a clear idea. All 
polishing is begun in the first instance 
by rubbing down the surface by some 
hard substance that will produce a num- 
ber of scratches in all directions, the 
level of which is nearly the same, and 
which obliterate the marks of the file, 
scraper, or turning tool that has been 
first employed. For this purpose coarse 
emery is used, or pumice and water, or 
sand and water, applied upon a piece of 
soft wood, or of felt, skin, or similar 
material. When the first coarse marks 
have been thus removed, next proceed to 
remove the marks left by the pumice- 
stone by finely-powdered pumice-stone 
ground up with olive oil, or by finer 
emery and oil. In some cases certain 
polishing stones are employed, as a kind 
of hard slate used with water. To pro- 
ceed with the polishing, still finer pow- 
ders are used, such as tripoli and rotten- 
stone. Putty of tin and crocus martis 
are also used for high degrees of polish. 
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I'Ut the whole process consists merely 
m i^emoviug coarse scratches by substi- 
tutiag those which are finer and finer, 
until they are no longer visible to the 
naked eye ; and even long after that, if 
the surface is examined by a microscope, 
it will be seen that what appeared 
without any scratches is covered all 
over with an infinity of them, but so 
minute that they require a high mag- 
nifier to be discovered. It is evident 
that great care must be taken to have 
the last polishing material uniformly 
fine, for a single grain or two of any 
coarse substance mixed with it will pro- 
duce some visible scratches instead of a 
perfectly polished surface. 

Polishing Bar Iron and Steel. — ^Take 
an ordinary bar of malleable iron in its 
usual merchantable state, remove the 
oxide from its surface by the application 
of diluted sulphuric acid, after which 
wash the bar in an alkaline solution, 
then cover the entire bar with oil or 
petroleum. The bar is then ready for 
the chief process. A muffle furnace is 
so prepared that a uniform, or nearly 
uniform, heat can be maintained within 
it, and in this furnace the bar is placed. 
Care must be taken that too great a 
heat is not imparted to it, for on this 
depends the success of the operation. 
When the bar approaches a red heat, 
and when the redness is just perceptible, 
it is a certain indication that the proper 
degree of heat has been attained. The 
bar is then at once to be removed, and 
passed through the finishing rolls five 
or six times, when it will be found to 
have a dark polished uniform surface, 
and the appearance of Russian sheet 
iron. 

Friction Polish. — A good poli.sh for 
iron or steel rotating in the lathe, is 
made of fine emery and oil ; which is 
applied by lead or wood grinders, screwed 
together. Three very good oils for lu- 
brication are olive oil, sperm, and neat's 
foot. 

Polishing Steel. — 1. Use bell -metal 

polishers for arbors, having first brought 

I np the surface with oilstone dust and 

oU and soft steel polishers; for flat 

pieces uBe a piece of glass for the oil- 



stone dust, and a bell-metal block for 
the sharp red stuff, and a w^hite metal 
block for the fine red stuff. The polish- 
ing stuff must be well mixed up and 
kept very clean ; the polishers and blocks 
must be filed to clean off the old stuff, 
and then rubbed over with soft bread ; 
put only a little red stuff on the block 
and keep working it until it is quite dry, 
the piece will then leave the block quite 
clean ; use bread to clean off the surplus 
red stuff before using the bi*ush. If 
the piece is scratched, put on some 
more red stuff, which must not be too 
v/et, and try again. 2. The polish on 
flat steel pieces in fine watchwork is 
produced with oilstone dust, burnt 
Turkey stone, and a steel polisher, soil 
steel, bell-metal, and sharp stuff, grain 
tin and glossing stuff. The metals are 
squared with a file, and vary in shape 
according to the work in hand. 3. Get 
an 18-gallon barrel and put an iron 
spindle through the two ends ; mount 
it on trestles in the same way as a butter 
churn, with a winch to turn it by ; cut 
out a hole in the side by which to intro- 
duce the articles to be polished; have a 
tight-fitting cover to the hole ; procure 
some worn-out casting pots or crucibles, 
such as used by casters, and pound them 
in an iron moi'tar, until fine enough to 
pass through a sieve which will not 
allow the steel articles to pass through. 
Put equal quantities of this grit and of 
the articles in the barrel ; fasten on the 
cover, and turn the barrel for about an 
hour, at the rate of about 50 turns a 
minute ; take all out of the baiTel and 
sift out the grit. If a finer polish than 
this is required, put them through an- 
other turning, substituting for the grit 
small scraps of leather, called mosing^ 
which can be procured from the cur- 
rier's, and emery flour. Do not more 
than half All the barrel. 

Brass Polishing. — 1. Brass may be 
polished without a burnisher, by using 
an exceedingly flne cut file, and fine 
emery cloth. 2. Small articles to bo 
polished should be shaken by them- 
selves for a short time; then some 
greasy parings of leather should he 
put in the band with them. After they 
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have been shaken smooth, the greasy 
leather parings should be removed and 
clean ones put in, and the shaking con- 
tinued until the articles are sufficiently 
bright. 3. When the brass is made 
smooth by turning or filing with a very 
fine file, it may be rubbed with a smooth 
fine-grained stone, or with charcoal and 
water. When it is made quite smooth 
and free from scratches it may be pol- 
ished with rotten-stone and oil, alcohol, 
or spirits of turpentine. 

To Polish German Silver. — Take 1 lb. 
I>eroxide of iron, pure, and put half of it 
into a wash-basin, pouring on water, 
and keeping it stirred until the basin is 
nearly full. While the water and crocus 
is in slow motion, pour off, leaving grit 
at the bottom. Repeat this a second 
time, pouring off with another basin. 
Cleanse out grit, and do the same with 
the other half. When the second lot is 
poured off, the crocus in the first will 
have settled to the bottom ; pour off the 
water gently, take out the powder, and 
dry it, and put both when washed clear 
of grit, and dried, into a box into which 
dust cannot get. If the silver work is 
very dirty, rub the mixture of powder 
and oil on with the fingers, and then it 
will be known if any grit is on the work. 
If the work is not very black, take a 
l)iece of soft chamois leather, and rub 
some dry crocus on, and when well 
rubbed, shake out the leather, and let 
the powder fall off that is not used, or 
rub it olf with a brush. Do not put 
down the leather in the dust. 

Polishing Wiikeia — Emery Wheels. 
— 1. Can be made with shellac pow- 
dered fine, and a small portion of 
rosin, a piece about the size of a 
walnut to an ounce of shellac, and a 
piece of old vulcanized india-rubber 
about the same size, which gives it 
toughness. Shellac about 1 oz. to 1 lb. 
of emery, well melt, and stir about in a 
small frying pan ; well mix the powders 
before applying heat. Be careful not to 
burn it, or get grease in it ; have a ring 
of iron and a piece of plate iron pre- 
pared with black-lead and beer pretty 
thick; place the ring upon the plate 
and make a mould, turn the stuff into it, 



and well ram down evenly; put on one 
side to cool ; when cold, turn out and 
chuck in lathe, and with a piece of red- 
hot iron bore a hole for spindle; after 
spindled put between centres, and trice- 
up with hot iron. Very good giund- 
stones may be made with silver-sand 
mixed with powdered glass, and it 
18 necessary to have some body besidef 
shellac for coarse emery to form a body 
to bed the grains in. Emery dust from 
gnnding glass, and Turkey stone slips, 
and slate, may be used as a substitute 
for the flour. 2. The best emery 
wheels are formed of clean emery com- 
pounded with just a sufficient amount 
of boiled linseed oil, the mixture being 
agitated for a sufficient period under ex- 
posure to a considerable temperature 
and a free access of atmospheric air, 
or some still more powerful oxidizing 
agent ; it assumes the necessary de 
gree of tenacity, and whilst warm, 
being exposed to hydraulic pressure 
in a suitable mould, and subsequent 
drying in a stove, the emery wheel is 
complete. 

Artificial Grindstone. — Washed sili- 
cious sand 3 parts, shellac 1 part; 
melt the lac, and mould in the sand, 
while warm. Emery may be substituted 
for sand. Used for razors and fine 
cutlery. 

Making Glaze Wheels for Finishing 
Steel. — For hollow finishing the follow- 
ing wheels are required ; — A mahogany 
wheel for rough glazing. A mahogany 
wheel for smooth glazing. A lead wheel, 
or lap. Fdr flat finishing : A buff wheel 
for rough. A buff wheel for smooth. A 
buff wheel for finishing. Lastly, a po- 
lisher. To make the glaze wheels : Get 
the spindles, and point them on each 
end ; then get a block of beech and 
wedge it on the steel at one end with 
iron wedges, and turn it for the pulley 
for the band to run on. Take two pieces 
of flat mahogany and glue and screw 
them together, so that the grain of one 
piece crosses the other, to prevent warp- 
ing. Let it get thoroughly dry, and 
wedge it on the spindle and turn it true 
The lead wheel is made the same wav 
but made wider, and a groove turned in 
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the edge. Then the wheel is put into 
sand, and a ring of lead run round the 
edge ; it is then turned true. To make 
the buff wheels, proceed as with the 
glaze ; but to save expense, pine or deal 
wood will do as well as mahogany, only 
leave it about double the width of the 
glaze, which is about ^ inch wide, by 12 
inches or 14 inches across. The buflVhcels 
are covered with glue, and then the 
leather is tacked on with tacks driven 
in about half-way, so that they may be 
easily drawn out again. The leather is 
then turned true. The polisher is made 
the same way, but the size of the polisher 
must be a little less than any of the 
other wheels, say, about an inch. The 
buff wheels are dressed by laying on a 
fine thin coat of clear glue, and rolling 
them round — No. 1, in superfine corn 
emery ; No. 2, in smooth emery ; No. 3, 
by making a cake of equal parts of 
mutton suet, beeswax, and washed emery; 
then it is held on the wheel while it is 
going round. The glaze wheels are 
dressed while using, by mixing a little 
of the emery with oil, and putting it on 
the wheel with a stick or the finger. 
The leather of the polisher is not co- 
vered with glue, but dressed with a mix- 
tui'e of crocus and water, not oil. Care 
must be taken to keep each wheel and 
substance to themselves, and the work 
must be carefully wiped afler each ope- 
ration, and cleanliness must be studied 
above all things in using the polisher, as 
the slighest grease getting on it stops 
the polishing. 

Polishing Material. — Botige. — The 
rouge used by machinists, watchmakers, 
and jewellers is a mineral substance. In 
its preparation crystals of sulphate of 
iron, commonly known as copperas, ai'e 
heated in iron pots, by which the sul- 
phuric acid is expelled and the oxide of 
iron remains. Those portions least cal- 
cined, when ground, are used for polish- 
ing gold and silver. These are of a 
bright crimson colour. The darker and 
more calcined portions are known as 
crocus, and are used for polishing brass 
and steel. For the finishing process of 
the specula of telescopes, usually made 
of iron or of steel, crocus is invaluable ; 



it gives a splendid polish. Others prefer 
for the production of rouge the peroxide 
of iron precipitated by ammonia from a 
dilute solution of sulphate of iron, which 
is washed, compressed until dry, then 
exposed to a low red heat and ground to 
powder. 

Crocus. — Put tin, as pure as possible^ 
into a glass vessel — a wineglass does 
very well when making small quantities 
— and pour in sufHcient nitric acid to 
cover it. Great heat is evolved, and- 
care must be taken not to inhale the 
fumes, as they are poisonous. When 
there is nothing left but a white powder, 
it should be heated in a Hessian crucible, 
to drive off the nitric acid. Crocus, 
mixed with a little linseed oil, makes a 
hard and useful cement. 

Powders for Cleaning Plate. — 1. Take 
equal pai'ts of precipitated subcarbonate 
of iron, and prepared chalk. 2. An im- 
palpable rouge may be prepared by cal- 
cinating the oxalate of iron. 3. Take 
quicksilver with chalk, ^ an oz., and 
pre))ared chalk 2 oz., mix them. When 
used, add a small quantity of spirit of 
wine, and rub with chamois leather ; or, 
put sulphate of iron into a large tobacco 
pipe, and place it in a fire for a quai'ter 
of an hour, mix with a small quantity 
of powdered chalk. This powder should 
be used dry. 

Jewellers* Rouge. — A rouge suitable 
for fine work may be made by decom- 
posing a solution of sulphate of iron with 
oxalic acid also in solution ; a precipitate 
of oxalate of iron falls, which must be 
well washed and dried ; when gently 
heated, the salt takes fire, leaving an 
impalpable powder of oxide of iron. 

Putty Powder or Oxide of Tin. — Me- 
tallic tin is dissolved in nitro-muriatic 
acid, and precipitated from the filtered 
solution by liquid ammonia, both fluids 
being largely diluted with water. The 
peroxide of tin is then washed in abun- 
dance of water. Collect in a cloth filter, 
and squeeze as dry as possible in a piece 
of new linen. The mass is now sub- 
jected to pressure in a screw press, or 
between two lever boards, to make it as 
dry as possible. When the lump thus 
produced has been broken, it is placed in 
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a crucible, and closely covered tip to 
prevent jets from entering, and ;& then 
exposed and heated to a white heat, and 
ground for use in the usual way ; this 
oxide is used specially for cements, and 
polishing astronomical object-glasses for 
astro-telescopes. The putty powder of 
commerce, if of good fair quality, is al- 
loyed with about equal parts of tin and 
lead, which answers for ordinary pur- 
poses, but not for polishing lenses, in 
which good work is wholly dependent 
on the quality of the powder. 

JRazor Paste. — Mix fine emery inti- 
mately with fiit and wax until the pro- 
per consistency is obtained in the paste, 
and then rub ii well into the leather 
strap. Prepare the emery by pounding 
thoroughly in a mortar the coarse kind, 
throwing it into a large jug of water 
and stirring well. Immediately the 
large particles have sunk, pour off into 
a shallow plate or basin, and let the 
water evaporate. This emery is better 
for engraving and other purposes than 
that prepared at the emery mills. 2. The 
grit from a fine grindstone is very effi- 
cient for a razor paste. 3. Levigated 
oxide of tin, prepared putty powder, 
1 oz. ; powdered oxalic acid, J oz. ; pow- 
dered gum, 20 grains ; make into a stiff 
paste with water, and evenly and thinly 
spread it over the «trop , With very 
little friction, this paste gives a fine 
edge to the razor, and its efficiency is 
still further increased by moistening it. 
4. Emery reduced to an impalpable 
powder, 2 parts; speraiaceti ointment, 
1 part ; mix together, and rub It over the 
strop. 5. Jewellers* rouge, black-lead, 
and suet, equal parts ; mix. 

Cutting Pebbles. — The lapidary's 
bench is formed with a fly-wheel working 
horizontally, by hand -crank, with a 
leather strap passing over and communi- 
cating motion to a pulley and spindle, on 
which as wanted for use are successively 
fastened the following plates ; — 1st, the 
sliding plate of soft iron, very thin, 
turned up to run quite true on its 
spindle, the edge dressed with diamond 
powdered in a hardened steel mortal*, and 
lubricated with oil of brick ; turpentine 
or paraffin is also occasionally used. 



The stone is held in the hand. The 
stone is to be reversed after some pro- 
gress in the cut, to avoid dishing. The 
cut being completed, the grinding is per- 
formed by substituting the second plate 
of pewter, dressed with coarse emery 
and water ; 3rd ditto, with fine emery 
and water; 4th, wooden plate, with 
sand and water ; 5th, pewter plate, with 
rotten-stone and water ; 6th, wood plate, 
covered with leather dressed with putty 
powder or tripoli, and slightly watered. 
There may be other plates or discs, but 
the object to be attained is having a 
succession of grindings, so that each suc- 
ceeding plate shall remove the imper- 
fections of polish left by its predecessor. 

Folisliizig Vulcanite. — 1. Re- 
move scratches with a smooth wet water 
of Ayr stone, and then polish in the lathe 
with fine pumice and a stiff brush. After 
washing the pumice off, polish it with 
whiting and soft brush. 2. The mathe- 
matical instrument makers treat it as 
brass — that is, for flat work they first 
use water of Ayr stone, and then rotten- 
stone and oil. Turned work is polished 
in the lathe with rotten-stone and oil, 
taking care not to use too high a speed, 
which would heat the \v(ork. Some use 
lampblack and oil to finish with where 
a very high polish is wanted, or the 
bare palm of the hand, as in getting 
up silver plate. Chain and oi*nament 
makers use circular buffs for their flat 
work, made of sea-horse leather, and 
for work of iiTegular foniis, buffs of 
calico. A number of pieces, 12 in. in 
diameter, are screwed together between 
flanges, like a circular-saw spindle, and 
used with rotten-stone, always taking 
care not to heat the work ; brushes are 
not at all suitable for it. 

Folisliing Plaster Casts. — 
1. Put into 4 lbs. of clear water 1 oz. of 
pure curd soap, grated and dissolved m a 
well-glazed earthen vessel — then add 1 oz. 
of white beeswax, cut into thin slices; 
when the whole is incorporated it is fit 
for use. Having well dried the figure 
before the fire, suspend it by a twine, 
and dip it once in the varnish; upon 
taking it out, the moisture will appear 
to h^ve been absorbed ip 2 minutes' 
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time ; stir the com)K>st, und dip the 
figure a second time; this generally 
suffices. Cover it Ciirefully from the 
dust for a week ; then, with soft muslin 
rag, or cotton wool, rub the figure 
gently, when a most brilliant gloss will 
be produced. 2. Take skimmed milk, 
and with a camel-hair pencil lay over 
the model till it will imbibe no more. 
Shake or blow off any that remains on 
the surface, and lay the figure in a place 
perfectly free from dust ; when dry it 
will look like polished marble. If the 
milk is not Ciirefully skimmed it will 
not answer the pur]K)se. 3. Fuse ^ oz. 
of tin, with the same quantity of bis- 
muth, in a crucible; when melted, add 
^ oz. of mercury ; when perfectly com- 
bined, take the mixture from the fire 
and cool it. This substance, mixed with 
the white of an egg, forms a beautiful 
varnish for plaster-of-Paris casts. 4. Of 
steariue and Venetian soap each 2 parts ; 
pcarlash, 1 ; the stearine and soap cut 
small and mixed with 30 parts of solu- 
tion of caustic potash, boiled for half 
an hour, stirring continually. Add the 
pearlash dissolved in a little rain water 
and boil a few minutes; stir until cold, 
and mix with more ley until it is quite 
liquid ; keep well covered up. Remove 
all dust and stains from the plaster, and 
apply the wash as long lis it is absorbed. 
When dry, rub with a soft leather or 
brush. Should the surface not shine, 
apply another coat. This composition 
may be preserved for years. 5. Coat 
with melted white wax, and place them 
before a fire until the wax is absorbed ; 
a considerable polish can then be ob- 
tained by friction. 6. First make very 
smooth and free from grit with glass- 
paper or otherwise; oil with linseed 
oil ; when dry, French polish in the 
usual way. If a bust, or anything 
similar, required to be white, make 
smooth size with white size, and varnish 
with white hard varnish, 

Polisliing Slate. — Slate is faced 
first with an iron plate with river sand 
and water, smoothed with pumice-stone ; 
then japanned and baked to harden the 
japan, and again smoothed with pumice- 
stone and polished with rottei^-stone. 



Folishing Shells. — 1. Marine 
shells are cleaned by rubbing with a rag 
dipped in common hydrochloric acid 
till the outer dull skin is removed, 
washing in warm water, drying in hot 
saw-dust, and polishing with chamois 
leather. Those shells which have no 
natural polished surface may either be 
varaished or rubbed with a little tripoli 
powder and turpentine on wash-leather, 
then fine tripoli alone, and lastly with 
a little fine olive oil, bringing np the 
surface with the chamois as before. 
2. The shells are first boiled in a strong 
solution of potash, then ground on 
wheels, sometimes through one strata 
to show an underlying one, then polished 
with hydroohloric acid and putty pow- 
der. In this operation the hands are in 
great danger. Shell grinders are gene- 
rally almost cripples in their hands. 

Polisliizig Mother-of-Pearl.— 
Go over it with pumice-stone finely 
powdered, washed to separate the im- 
purities and dirt, with which polish it 
very smooth ; then apply putty powder 
and water by a rubber, which will pro- 
duce a fine gloss and good colour. 

Polishing Horn and Ivory.— 
Ivory and bone admit of being turned 
very smooth, or when filed may after- 
wards be scraped so as to present a good 
surface. They may be polished by rub- 
bing first with fine glass-paper, and then 
with a piece of wet linen cloth dipped in 
powdered pumice-stone. This will give 
a very fine surface, and the final polish 
may be produced by washed chalk or 
fine whiting applied by a piece of cl^th 
wetted with soapsuds. Care must be 
taken in this, and in every instance 
where articles of different fineness aro 
used, that, previous to applying a finer 
every particle of the coarser material 
is removed, and that the rags are clean 
and free from grit. Ornamental work 
must be pol'shed with the same mate- 
rials as plain work, using brushes in- 
stead of linen, and rubbing as little 
as possible, otherwise the more pro- 
minent parts will be injured. The 
poli£)iing material should be washed oif 
with clean water, and when dry, may be 
rubbed with a clean brush. IJorn ai^d 
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tortoiseshell are so similar in their 
nature and texture tha: they may be 
classed together. As reg&rds the general 
mode of working and poJshing Uiem, a 
very perfect surface is given by scraping. 
The scraper may be made of a razor- 
blade, the edge of which should be 
rubbed upon an oilstone, holding the 
olade nearly upright, so as to form an 
edge like that of a currier's knife, which 
may be sharpened by burnishing. Work 
when properly scraped is prepared for 
polishing. To effect this it is first 
rubbed with a buff made of woollen 
cloth perfectly free from grease. The 
cloth may be fixed upon a stick to be 
used by hand ; but a bob, which is a 
wheel running in the lathe and covered 
with the cloth, is much to be preferred 
on account of the rapidity of motion. 
The buff may be covered either with 
powdered charcoal and water, or fine 
brick-dust and water. After the work 
has been made as smooth as possible 
with this, it is followed by another bob 
on which washed chalk or dry whiting 
is rubbed. The article to be polished is 
slightly moistened with vinegar, and the 
buff and whiting will produce a fine 
gloss, which may be completed by rub- 
bing with the palm of the hand and a 
small portion of dry whiting or rotten- 
stone. 

Polishing Bullock^ Horns, — 1. Well 
scrape with glass or steel scraper, after- 
wards with finest glass-cloth, then with 
powdered bath brick and oil, and finally 
with rotten-stone and fiannel, or old 
cloth or felt hat. 2. First scrape with 
glass to take off any roughness, then 
grind some pumice-stone to powder, and 
with a piece of cloth wetted and dipped 
in the powder, rub them until a smooth 
face is obtained. Next polish with rot- 
ten-stone and linseed oil, and finish with 
dry fiour and a piece of clean linen rag. 
The more rubbing with the stone and 
oil, the better the polish. Trent sand 
is used in the Sheffield factories. It is 
a very fine and sharp sand, and is pre- 
pared for use by calcining and sifting. 

Poiish for Leather, — | lb. treacle, 
1 oz. lampblack, a spoonful of yeast, 
1 oz. sugar-caody, 1 oz. sweet oil, 1 oz, 



gum dragon, 1 oz. isinglass, and a cow*s 
gall. Mix well in 2 pints of stale beer. 
Warm the mixture, and apply with a 
sponge. It will then produce a softness 
of the leather, and a high brilliancy of 
polish. 

Bumisbillg^* — ^To burnish an article 
is to polish it, by removing the small 
roughness upon its surface ; and this is 
perfoimed by a burnisher. This mode 
of polishing is the most expeditious, and 
gives the greatest lustre to a polished 
body. It removes the marks left by 
the emery, putty of tin, or other polish- 
ing materials ; and gives to the burnished 
articles a black lustre, resembling that 
of looking-glass. The form and con- 
struction of the burnisher is extremely 
variable, according to the respective 
trades; and it must be adapted to the 
various kinds of work m the same art. 
In general, as this tool is only intended 
to efface inequalities, whatever sub- 
stance the burnisher is made of is of 
little consequence to the article bur- 
nished, provided only that it is of a 
harder substance than that article. 

To Burnish Silver, — Commence by 
cleanmg off any kind of dirt which the 
surfaces of the silver articles had con- 
tracted whilst making, as that would 
entirely spoil the burnishing. For this 
purpose take pumice-stone powder, and 
with a brush, made very wet in strong 
soapsuds, rub the various parts of the 
work, even those parts which are to 
remain dull, which, nevertheless, re- 
ceive thus a beautiful white appear- 
ance ; wipe with an old linen cloth, and 
proceed to the burnishing. 

Burnishers, — ^The burnishers used are 
of two kinds, of steel and of hard stone. 
They are either curved or straight, 
rounded or pointed, and made so as to 
suit the projecting parts, or the hollows 
of the piece. Stone burnishers are made 
of blood-stone, cut, and either rounded 
with the grindstone, or rubbed, so that 
they present, at the bottom, a very 
blunt edge, or sometimes a rounded sur- 
face. These are polished with emery, 
like steel burnishers, and are finished by 
being rubbed upon a leather, covered 
with crocus mavtis. The stone is mounted 
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in a wooden handle, and firmly fixed by 
a copper ferrule, which encircles both 
the stone and the wood. The best blood- 
stones are those which contain the most 
iron, and which, when polished, present 
a steel colour. The operation of burnish- 
ing is very simple ; take hold of the tool 
very near to the stone, and lean very 
hard with it ou those parts which are 
to be burnished, causing it to glide by 
a backward and forward movement, 
without taking it off the piece. When 
it is requisite that the hand should pass 
over a large surface at once, without 
losing its point of support on the work- 
bench, in taking hold of the burnisher 
be careful to place it just underneath 
the little finger. By this ipeans the 
work is done quicker, and the tool is 
more solidly fixed in the hand. During 
the whole process, the tool must be con- 
tinually moistened with black soapsuds. 
The water with which it is frequently 
wetted causes it to glide more easily 
over the work, prevents it from heating, 
and facilitates its action. The black 
soap, containing more alkali than the 
common soap, acts with greater strength 
in cleansing off any greasiness which 
might still remain on the surface; it 
also more readily detaches the spots 
which would spoil the beauty of the 
burnishing. In consequence of the fric- 
tion the burnisher soon loses its bite, 
and slips over the surface of the article 
as if it were oily. In order to restore its 
action, it must be rubbed, from time to 
time, on the leather. The leather is fixed 
on a piece of hard wood, with shallow 
furrows along it. There are generally 
two leathers— one made of sole leather 
and the other of buff leather. The first 
is impregnated with a little oil and 
crocus martis, and is particularly used 
for the blood - stone burnishers ; the 
other has only a little putty of tin 
scattered in the furrows, and is intended 
exclusively for rubbing steel burnishers, 
as they are not so hard as the blood- 
stones. Blood-stone being very hard, 
the workman uses it whenever he can, 
in preference to the steel burnisher. It 
is only in small articles, and in difHcult 
places, that steel burnishers a^e used ; 



as they, by their yarietj of form, an 
adapted to all kinds of work. In goieral, 
the blood-stone greatlj reduces the 
labour. When the ftrtidesy on acoount 
of their minuteness, or from any other 
cause, cannot be conveniently held in 
the hand, they are fixed in a conyenient 
frame on the bench ; but under all cir- 
cumstances be Yery careful to manage 
the burnisher so as to leave untouched 
those parts of the work which are in- 
tended to remain dull. When, in bur- 
nishing an article which is plated or 
lined with silver, there Is any place 
where the layer of precious metal is 
removed, restore it by silvering these 
places with a composition supplied by 
the silverer, which is applied with a 
brush, rubbing the part well, and wiping 
it afterwards with an old linen cloth. 
The burnishing being finished, remove 
the soapsuds which still adhere to the 
surface of the work ; this is effected by 
rubbing it with a piece of old linen 
cloth. But when there are a great 
number of small pieces to finish, to 
throw them into soapsuds and dry them 
afterwards with saw-dust is more ex- 
])editious. The burnishing of gold leaf 
or silver, on wood, is performed with 
burnishers made of wolves* or dogs' 
teeth, or agates, mounted in iron or 
wooden handles. When about to burnish 
gold, applied on other metals, dip the 
blood-stone burnisher into vinegar ; this 
kind being exclusively used for that 
purpose. But when burnishing leaf- 
gold on prepnn*ed surfaces of wood, keep 
• the stone, or tooth, perfectly dry. The 
burnisher used by leather gilders is a 
hard polished stone, mounted in a wooden 
handle — this is to sleek or smooth the 
leather. The ordinary engravers' bur 
nisher is a blade of steel, made thin at 
one end, to fit into a small handle to 
hold it by. The part in the middle of 
the blade is rounded on the convex side, 
and is also a little curved. The rounded 
part must be well polished, and the tool 
be very hard. This burnisher is used 
to give the last polish to such parts of 
copper and steel plates as may have been 
accidentally scratched, or specked, where 
false lines are to be removed, and also 
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to lighten ia a small degree such parts 
as havre been too deeply etched or graved, 
In clockmaking, those pieces or parts 
are burnished which, on account of their 
size or foma, cannot be conveniently 
polished. The burnishers are of various 
forms and sizes ; they are all made of 
cast steel, very hard, and well polished ; 
some are formed like sage-leaf files, 
others like common files — the first are 
used to burnish screws, and pieces of 
brass ; the others are used for flat pieces. 
The clockmakers have also very small 
ones of this kind, to burnish their pivots 
— they are called pivot burnishers. 

Burnishing Pewter. — ^The burnishing 
of pewter articles is done after the work 
hiis been turned, or finished off with a 
scraper — the burnishers are of different 
kinds, for burnishing articles either by 
hand, or in the lathe; they are all of 
steel, and while in use are rubbed with 
putty powder on leather, and moistened 
with soapsuds. 

Burnishing Cutlery. — ^The burnishing 
of cutlery is executed by hand or vice 
burnishers ; they are all made of fine 
steel, hardened, and well polished. The 
first kind have nothing particular in 
their construction ; but vice burnishers 
are formed and mounted in a very 
different manner. On a long piece of' 
wood, placed horizontally in the vice, is 
fixed another piece, as long, but bent 
in the form of a bow, the concavity of 
which is tui*ned downwards. These two 
pieces are united at one of their ex- 
tremities by a pin and a hook, which 
allows the upper piece to move freely* 
around this point as a centre. The bur- 
nisher is fixed in the middle of this bent 
piece, and it is made more or less pro- 
jecting, by the greater or lesser length 
which is given to its base. The movable 
piece of wood, at the extremity opposite 
to the hook, is furnished with a handle, 
which serves the workman as a lever. 
This position allows the burnisher to rest 
with greater force against the article to 
bo burnished, which is placed on the 
fixed piece of wood. The burnisher has 
either the form of the face of a round- 
headed hammer, well polished to burnish 
those pieces which are plain or copvez ; 



or the form of two cones opposed at 
their summits, with their bases rounded, 
to burnish those pieces which are con- 
cave or ring-shaped. 

Burnishing Book Edges, — ^This is done 
with a wolfs or dog's tooth, or a steel 
burnisher; for this purpose place the 
books in a screw press, with boards on 
each side of them, and other boards dis- 
tributed between each volume ; flrst I'ub 
the edges well with the tooth to give 
them a lustre. After sprinkling or stain- 
ing and when the edges are become dry, 
burnish the front; then turning the 
press, burnish the edges at the top and 
bottom of the volume. Burnish the gilt 
edges in the same manner, after having 
applied the gold ; but observe in gilding, 
to lay the gold first upon the front, and 
allow it to dry ; and on no account to 
commence burnishing till it is quite 
dry. 

Black for Blackboard. — 1. 
Paint the board with ordinary black 
paint such as will dry with a gloss ; 
then apply a coat of black paint, mixed 
with turps instead of oil, which will 
dry a dead black. 2. Take J lb. of log- 
wood, and sufficient boiling water to 
cover it ; allow it to stand for 24 hours. 
Strain, and apply the solution, boiling, it 
possible, twice, allowing the board tc 
dry in the interval. Then dissolve J lb. 
of copperas in about 1 pint of boiling 
water, and apply it boiling, once or 
twice, according to the degree of black- 
ness obtained. Before using it, rub it 
over well with rushes, straw, ferns, or 
shoemakers' heel-ball. It may be a little 
difficult to rub the chalk off at first, 
but after a fortnight's use that will dis- 
appear. Use unprepared chalk, which 
writes well. 3. Place J lb. of lamp- 
black on a flat piece of tin or iron on a 
fire till it becomes red, take it off and 
leave it until sufficiently cool, when it 
must be crushed with the blade of a 
knife on a flat board quite fine; then 
get } pint of spirits of turpentine, mix 
both together, and apply the mixture 
with a size-brush. If the board is new, 
it would be well to give it one or two 
coats of lampblack — not burnt, but 
inixed with trailed oil — adding | lb. of 
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patent drieni. After the bcird ig tho- 
roughly driotl, apply the burnt lamp- 
black and tur|H.'utiue. The pre]>aration 
inuiit be laid on quick] v. 

Printers' Rollers.— 1. To 8 lbs. 
cf transparent glue add as much rain or 
river Avater us will just cover it, and 
tH-rasioually stir it during 7 or 8 hours. 
.\tter standing f<ir 24 houi*s, and all the 
water is absorbed, submit it to the action 
ut* heat in a water bath, that is, sur- 
rounded by water, as glue is generally 
neated, and the glue will soon be dis- 
solved. Remove it from the fire as soon 
as froth is seen to rise, and mix with it 
7 lbs. of molasses, which has been pre- 
viously made tolerably hot; stir the 
c«>inp<»sition well together in the water 
bath over the fire, but without suffering 
it to boil. After being thus exposed to 
the heat for half an hour, and frequently 
well stirred, it should be withdrawn 
from over the lire and allowed to cool 
u»r a short time, previous to pouring it 
into a cylindrical mould made of tin, 
tinned sheet iron, or cojiper, having a 
wooden cylinder previously supported 
in its centre by means of its end-pivots 
Dr gudgeons. After remaining in the 
mould at least 8 or 10 hours in winter, 
and a longer time in summer, the roller 
IS to be taken out of the mould by means 
of a cord fastened to one of the gudgeons, 
and passed over a strong pulley fixed to 
the ceiling; but care must always be 
taken that the cylinder is drawn out 
slowly from the mould. Old rollers are 
recast in the same manner, first taking 
care to wash them with a strong alka- 
line ley, and adding a small quantity of 
water and molasses. The best mode, 
however, of making use of the old com- 
position, is by mixing it with some new, 
made of 2 lbs. of glue and 4 lbs. of 
molasses. 2. Composition for rollers; — 
Summer use, 1^ lb. best glue and 4 lbs. 
treacle ; winter use, 1 lb. best glue and 
4 lbs. treacle. Soak the glue about 
1^ hour if thick, if thm 1 hour. 
Take it out of the water, lay it on a 
board until next day, then melt down 
in proper melting pot, or put it in a 
saucepan and place it in another con- 
taining water. Do not let the water 



run over into the glae ; one great Mcret 
in roller casting is to have as little 
water in the glue as possible. Add 
treacle as above, let boil once, then keep 
it just unaer ooiling-point until cooked, 
which takes about 2 hours, more or less ; 
pour out into moulds, well cleaned and 
greased ; if the composition is lefl too 
long on the fire it will get thick and 
spoil. The above is sufficient for an 
18-in. roller ; other sizes m proportion. 

Hints about Screws. — ^Where 
screws are driven into sofl wood and sub- 
jected to considerable strain, they are 
very likely to work loose, and it is often 
diflicult to make them hold. In such 
cases the use of glue is profitable. Pr»> 
pare the glue thick; immerse a stick 
about half the size of the screw and put 
it into the hole ; then immerse the screw, 
and drive it home as quickly as possible. 
When there is an article of furniture to 
be hastily repaired, and no glue is at 
hand, bore a hole, insert the stick, fill 
the rest of the cavity with pulverized 
rosin, then heat the screw sufficient to 
melt the rosin as it is driven in. Where 
screws are driven into wood for tern- 
porary purposes, they can be. more 
easily removed by dipping them in oil 
before inserting. When buying screws, 
notice that the heads are sound and well 
cut, that there are no flaws in the body 
or thread part, and that they have gim- 
let points. A sci*ew of good make will 
drive into oak as easily as others into 
pine, and will endure having twice the 
force brought against it. 

Silkworm Gut for Fishing. 

1, Wash the gut in a little soda, steep it 
in some alum water, take out if wanted 
brown ; use a strong decoction of tea, if 
black, it cim be done with the addition 
of a little powdered nut-gall in the tea, 
and passing it through a little vinegar 
in which some old nails have been; if 
salmon-coloured, saffron decoction ; if 
j)roperly done it will have very little 
gloss upon it. 2. Steep some walnut- 
leaves in a basin of water for a day or 
two, having previously bruised them. 
Then soak the gut m it ; the longer it 
is left in, the dai'ker it will be. This 
will be found (juite dark enough for all 
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ordinary purposes. To dy« browiii steep 
in strong cotfee. 

Hair for Brushes. — In the manu- 
facture of hair pencils or brushes, the 
hairs are scoured in a solution of alum 
till they are free from grease, and then 
steeped 24 houi's in lukewarm water. 
The water is next squeezed out by 
pressing them strongly from the root 
to the tip. They are then dried by 
pressure with linen cloths, and combed 
as smooth as possible. Bunches of hair 
are then placed in small flat-bottomed 
tin pans, with the tips of the hair 
upwards ; on striking the bottom of the 
pan the hairs get arranged parallel to 
each other, and the long hairs standing 
higher than the others may easily be 
picked out. 

Writing on Slate. — Draw in the 
letters with a black-lead pencil ; if 
wanted very accurate, go over with a 
draw-point, then taking a square graver, 
cut a deep bold line up the centres of 
the letters ; this line, if done with one 
cut, will be broken and jagged at the 
edges ; then take a flat tool, a tool about 
I of an inch broad, and sharpened exactly 
the same as a joiner's chisel, but mounted 
in a graver handle, and with the flat 
side to the slate, cut from the centre 
stroke to the outside edge of the letter, 
iiuldins the tool so as to cut the outside 
of the letter bevelled ; it cuts as clean 
as a bit of cheese, the letter when 
finished being deep in the centre and 
bevelled off on both sides. 

Enlarging Woodcuts for Dia- 
grams. — ^Traoe the desired picture on 
a piece of ground glass, using a sharp and 
well-pointed lead pencil. Hang up the 
large paper intended for the diagram, 
and using the ground glass as a slide 
in a powerful magic-lantern, project the 
image on to the paper, regulating the 
size of the picture by approaching or 
receding from it. Copy the lines on the 
paper, and if the operation is carefully 
performed the picture will be in perfect 
proportion, and the most intricate flgures 
can thus be easily reproduced. 

Veneering. — In veneering with 
the hammer, cut the veneer a little 
larger than the surface to be coTered, 



as it slips a little while laying ; it is 
first roughened on both sides with the 
toothing plane, or u rough rasp ; this 
removes all grease and saw-marks ; the 
surface to be veneered is treated in a 
similar way. This roughening causes 
the glue to adhere. They are then well 
warmed at the fire. Now clear the 
bench of all encumbrances, save glue- 
pot, hot water, sponge, and veneering 
hammer. Wet both sides of the veneer, 
and apply plenty of glue ; lay the veneer 
down on its bed, whilst an assistant holds 
one end fiim ; take the veneering ham- 
mer in the right hand, press hard down 
on the head with the left ; begin at the 
middle, and work zigzag ways towards 
the end and sides, pressing out all super- 
fluous glue ; turn the work round, begin 
at the middle again, and work off at the 
other end, going over -it several times 
until it has stuck ; keep it damp all the 
time with the sponge ; a slight tap with 
the back of the hammer will tell if it is 
fii*m by the sound ; lay a weight on it, 
and set it to dry near the fire. Veneer 
is laid in two ways, by cauls, and with 
the veneering hammer. Both systems 
are used to about an equal extent, 
the caul being better suited to some 
kinds of work, and the hammer to 
others. An amateur will find it much 
better to use the caul when practicable, 
as all tha» is necessary is to prepare the 
surface of the article, glue it with thick 
glue, lay on the veneer, and on that the 
previously heated caul. The hand- 
screws are now applied, and the whole 
left until cold. In laying small pieces 
with the hammer it is merely necessary 
to glue one side and damp the other, to 
keep it from curling, but with largo 
i^urfaces it is necessary to use a heated 
flat iron in advance of the hammer, and 
to do this eflectively requires no little 
practice. The cauls should be either 
soaped before use, or pieces of paper 
should be placed between them and the 
veneer to prevent sticking. 

Cauls. — ^The cauls are made of dry 
pine wood, and should be free from 
knots and flaws. They must be made in 
shape the exact converse of the surface 
which is to be venee^'ed. If the veneered 
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■urface is flat, the caul is flat al80 ; if 
convex, the caul must be concave. In 
order to ensure perfect contact between 
the caul and the veneer throughout the 
entire surface, it is found advisable to 
make the cauls of »uch a thickness as 
will alluw them to ben«l slightly under 
the pressure of the handscrews. They 
are then shaped to touch only in the 
middle of the work, when, by screwing 
the caul and the work together at the 
edges, a great pressure commences at the 
centre and spreads in all directions to- 
wards the edges, forcing the superfluous 
glue out in advance. 

Veneering Jlammer. — Take an ordi- 
nary hammer, place the head in the 
palm of the hand with the handle stick- 
ing out forward, place the toe upon a 
piece of veneer previously glued on the 
ander side, and wriggle the handle back- 
wards and forwards from right to left, 
at the same time pressing downwards ; 
the superfluous glue will be worked out 
to the edges, and the veneer will remain 
sticking to the wood underneath. As 
the toe of a common hammer is found 
too narrow in practice, the veneering 
hammer is substituted, which consists 
in the simplest form of a flat square of 
hard wood or iron, with a handle stuck 
in perpendicularly, and is used in the 
same manner as described above. 

Removing Blisters from Veneer, — First 
wash the exterior of the blister with 
boiling water, and with a coarse cloth 
remove dirt and grease ; then place it 
before the fire, or heat it with a caul ; 
oil its surface with common linseed oil ; 
place it again to the fire, and the heat 
will make the oil penetrate quite 
through the veneer and soften the glue 
underneath, then while hot raise the 
edge gently with a chisel, and it will 
separate completely from the ground ; 
be careful not to use too great force or 
it will spoil the work again. If it 
should get cold during the operation, 
apply more oil and heat it again ; repeat 
this process to entirely separate the 
veneer ; then wash off the old glue, and 
proceed to lay it again as a new veneer. 

Dyeinq Wood for Veneers. — ^Dye- 
ing wood is mostly practised for veneers. 



while staining is generally to gire the 
desired colour to the article after it hss 
been manufactured. In the first case 
the colour should penetrate throughoat, 
while in the latter a surface colour only 
is essential. In dyeing, pear-tree, holly, 
and beech take the best black, but for 
most colours holly is preferable. It is 
also best to have the wood as young 
and as newly cut as possible. After the 
veneers are cut, they should be allowed 
to lie in a trough of water for four or 
Ave days before placing them into the 
copper; the water, acting as a purga- 
tive to the wood, brings oat abundance 
of slimy matter. After this purifying 
process they should be dried in the open 
air for at least 12 hours ; they are then 
ready for the copper. By these simple 
means the colour will strike much 
quicker, and be of a brighter hue. It 
would also add to the improvement of the 
colours, if, after the veneers have boiled 
a few hours, they are taken out, dried 
in the air, and again immersed in the 
colouring copper. Always dry veneers 
in the open air ; for fire invariably 
injures the colours. 

Fine Black.— I, Put 6 lbs. of chip 
logwood into the copper, with as many 
veneers as it will conveniently hold, 
without pressing too tight ; fill it with 
water, and boil slowly for about three 
liours ; then add ^ lb. of powdered 
verdigris, ^ lb. of copperas, and 4 oz. oi 
bruised nut-galls ; fill the copper up with 
boiling vinegar as the water evaporates ; 
let it boil gently two houra each day, till 
the wood is dyed through. 2. Procure 
some liquor from a tanner's pit, or 
make a strong decoction of oak bark, 
and to every gallon of the liquor add 
J lb. of green copperas, and mix them 
well together ; put the liquor into the 
copper, and make it quite hot, but not 
to boil ; immerse the veneers in it, and 
let them remain for an hour ; take them 
out, and expose them to the air till it 
has penetrated its substance; then add 
some logwood to the solution, place the 
veneers again m ?t, and let it simmer for 
two or three hours ; let the whole cool 
gradually, dry the veneers in the shade. 
3. A good black stain for immediate 
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use. Boil i lb. of chip logwood in 2 
quai*ts of water, add 1 oz. of pearlash, 
and apply hot with a brush. Then take 
a similar decoction of logwood, and to 
it add ^ oz. of verdigris and ^ oz. of 
copperas ; strain well, add } lb. of rustj 
steel filings, and apply. 

Blue, — 1. Into a clean glass bottle 
put 1 lb. of oil of vitriol, and "4 oz. of 
the best indigo pounded in a moi*tar; 
set the bottle in a basin or earthen 
glazed pan, as it will ferment ; now put 
the veneers into a copper, or stone 
trough ; fill it rather more than ^rd 
with water, and add as much of the 
vitriol and indigo, stin*ing it about, as 
will make a fine blue; let the veneers 
remain till the dye has struck through. 
The colour will be much improved if 
the solution of indigo in vitriol is kept 
a few weeks before using. 

Yellow. — Reduce 4 lbs. of the root of 
barberry, by sawing, to dust, which put 
in a copper or brass trough ; add 4 oz. 
of turmeric, and 4 gallons of water, 
then put in as many white holly veneers 
as the liquor will cover ; boil them to- 
gether for 3 hours, often turning them ; 
when cool, add 2 oz. of aquafortis, and 
the dye will strike through much 
sooner. 

Bright Yellow. — ^To every gallon of 
water necessary add 1 lb. of French 
berries ; boil the veneers till the colour 
nas penetrated through ; add the follow- 
ing liquid to the infusion of the French 
berries, and let the vene^ra remain for 
2 or 3 hours, and the colour will be 
very bright. 

Liquid for Brightening and Setting 
Colours. — To every pint of strong aqua- 
fortis add 1 oz. of grain tin, and a 
piece of sal ammoniac of the size of a 
walnut ; set it by to dissolve, shake the 
bottle round with the cork out, from 
time to time ; in the course of 2 or 3 
days it will be fit for use. This is an 
admirable liquid to add to any colour, 
as it not only brightens it, but renders 
it less likely to fade from exposure to 
the air. 

Bright Green. — 1. Proceed as in either 
of the above receipts to produce a yel- 
low ; instead of adding aquafortis or the 



brightening liquid, add as much sul- 
phate of indigo as will produce the 
desired colour. 2. Dissolve 4 oz. of the 
best verdigris, and sap-green and indigo 
^'oz. each, in 3 pints of the best vin- 
egar; put in the veneei's, and gently 
boil till the colour has penetrated suHi- 
ciently. The hue of the green may be 
varied by altering the proportion of the 
ingi'edients ; and unless wanted for a 
pai*ticular purpose, leave out the sap- 
green, as it is a vegetable colour very 
apt to change, or turn brown, when 
exposed to the air. 

Bright Bed. — 1. To 2 lbs. of genuine 
Brazil dust add 4 gallons of water ; put 
in as many veneers as the liquor will 
cover; boil them for 3 hours ; then add 
2 oz. of alum, and 2 oz. of aquafortis, 
and keep it lukewarm until it has struck 
through. 2. To every pound of logwood 
chips add 2 gallons of water; put in 
the veneers, and boil as in the last ; 
then add a sufficient quantity of the 
brightening liquid ; keep the whole 
warm till the colour has sufficiently 
penetrated. The logwood chips should 
be picked from all foreign substances, 
with which it generally abounds, as 
bark and dirt; it is always best when 
fresh cut, which may be known by its 
appearing of a bright-red colour; if 
stale it will look brown, and will not 
yield so much colouring matter. 

Purple. — 1. To 2 lbs. of chip logwood 
and ^ lb. of Brazil dust add 4 gallons 
of water, and after putting in the 
veneers, boil them for at least 3 hours ; 
then add 6 oz. of pearlash and 2 oz. ot 
alum; let them boil for 2 or 3 hours 
every day, till the colour has struck 
through. The Brazil dust is to make 
the purple of a red cast ; it may, there- 
fore, be omitted, if a deep blueish purple 
is required. 2. Boil 2 lbs. of logwood, 
either in chips or powder, in 4 gallons 
of water with the veneers ; after boil- 
ing till the colour is well struck in, add 
by degrees sulphate of indigo, till the 
purple is of the shade required, which 
may be known by trying it with a piece 
of paper; let it then boil for 1 houi*, 
and keep the liquid in a milk-warm 
state till the colour has penetrated ths 
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vuuuvr. This method, when properl/ 
mnuaj^dlf will produce a brilliant purple, 
uot mi likely to fide aa the foregoing. 

Ortinjc. — L«'t the veneers lie dye«l, by 
either uf the methods previously given, 
of a find deep yellow, and whilst they 
are still wet and saturated with the 
dye, transfer them to the bright-red 
dye till the colour penetrates equally 
throu(;hout. 

SUccr iircy. — 1. Exjwse to the wea- 
ther in a cist-iron put of G or 8 gallons, 
old iron nulls, hoops, or other scrajw, 
till covere.l with rust; add 1 gallon of 
vinegar aud 'J of water, boil all well for 
an hour ; have the veueei*s ready, which 
must be air-wood, not too dry ; put them 
iu the copper used to dye black, and 
pour the irou li«|uor over them ; add 
1 lb. of cliip logwood, and 2 oz. of 
bruised nut-galls; then boil up another 
pot of tlie iron liquor to supply the 
copjKjr witli, keeping the veneci's covered, 
and l)oilin<x two hours a dav, till of the 
required colour. 2. Ex{)Ose any quantity 
{»f old iron in any convenient vessel, 
aud from time to time sprinkle them 
with spirits of salt, diluted in four times 
its quantity of water, till they are very 
thickly covered with rust; then to every 
(3 lbs. add a gallon of water, in which 
has been dissolved 2 oz. of salts of tartar ; 
lay the veneers in the copper, and cover 
tliem with this liquid ; let it boil for two 
or 3 hours till well soaked, then to 
every gallon of liquor add J lb. of green 
.opperas, and keep the whole at a mode- 
rate temperature till the dye has suffi- 
ciently penetrated. 

Staining^ Woods. — Staining wood 
is quite a different i)roccss to dyeing it, 
and requires no previous preparation of 
the wood. There is little trouble in 
preparing the stain, and its application 
dilVers but slightly from painting. Stain- 
ing is divided into washing, matching, 
imitating, painting, and improving. 

Washing consists in coating common 
white deal or fir with a dilute aqueous 
solution of clear glue, suitably tinted 
with a proper combination of two or 
more colours, such as 1 part red-lead, 
or Venetian red, with 2 parts yellow- 
lead, chrome or ochre, for a mahogany 



colour; equal parts of bumt iimberiii 
brown ochre for the antique hues of oU 
wainscot oak ; Venetian red, tinted witii 
lampblack, for the shades of rosewood; 
ivory black for ebony ; whiting, or white* 
lead, tinted with orange chrome, for tbt 
tones of white-yellowish woods ; burst 
umber, modified with yeVow ochre, for 
walnut, and so on. Wash colour should 
always be applied in a warm state by i 
flannel, and the coloured wood ought to 
be evenly wiped dry with shavings or 
rags. 

Matching is to bring different pieces 
of timber, in an article of furniture, ti> a 
responsive tone of colour, so that ther 
may represent the appearance of one 
entire piece. First bleach the darkest 
{Kirts, by carefully coating them with a 
strong solution of oxalic acid in hot 
water, to which is added a few dro|)s of 
spirits of nitre. When the blancbei 
parts become dry, coat them two or 
three times with white polish by means 
of a camcl-i^encil. This process does not 
always prove satisfactory, in which gij^ 
lay on a delicate coat of white stain, 
and another of white varnish ; then give 
the intermediate dark parts a coat of 
common varnish, and proceed to oil all 
the untouched white portions; next 
compare the whole, and when the white 
pieces happen to be much lighter than 
the dark ones, colour them the exact 
hue by coating them with a darkening 
stain. 

JJarkeners, — ^The darkeners in general 
use are logwood, lime, brown so^ soap, 
dyed oil, aquafortis, sulphate of iron, 
nitrate of silver, with exposure to the 
sun's rays, carbonate of soda, bichromate 
and permanganate of potash, and other 
])reparations of an acidulous or alkaline 
nature. Of these the latter three are 
the most preferable. Procure 1 oz. of 
one of these alkalies, powder, and dis- 
solve in 2 gills of boiling water ; next 
get 3 bottles, label them 1, 2, 3, or 
weak, medium, and strong ; put | of 
the solution into No. 3, and J gill into 
No. 2, and the same into No. 1 ; then 
{)our an additional gill of clean water 
into No. 2, and 2 gills of the same into 
No. 1. By separately dissolving both 
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alkalies in the manner described) six 
liquids are obtained capable of staining 
nearly all casts of wood of a complete 
series of brown and dark tints. The 
solutions of carbonate are generally used 
for dark materials, like rosewood, and 
those of the bichromate are applicable 
to all the intermediate and white woods, 
such as mahogany, oak, and oeech. The 
safest way to use these alkaline fluids is 
to pour a sufficient quantity into a 
saucer, into which dip a sponge or a 
flannel, in order to saturate it tho- 
roughly, then with it rub evenly over 
the timber, and instantly di*y off the 
stained surface with a handful of rags 
or other soft waste ; to ensure success, 
follow out this manipulation with great 
care and the utmost dispatch. When 
the dark and light portions are neither 
very black nor very white, varnish th* 
former, and allow the latter to stand in 
oil for a time. 

Improving. — An aqueous decoction of 
barberry root, or an alcoholic solution of 
gamboge or turmeric, will, if properly 
applied, impart a delicate yellow hue. 
Oily decoctions of alkanet-root, and alco- 
holic solutions of dragon's-blood, yield 
rich mild reds. Rectifled naphtha that 
has been dyed with camwood dust serves 
for another reddening tincture. Lightish 
hard wood, such as birch, is frequently 
improved in colour by being sponged 
with oil that is slightly tinted with rose 
madder, or Venetian red. A solution of 
asphaltum in spirits of turpentine makes 
a brown stain for coarse oaken work, 
which is only intended to be varnished 
with boiled oil. When discoloured ebony 
has been sponged once or twice with a 
sirong decoction of gall-nuts, to which a 
quantity of steel dust has been added, its 
natural blackness becomes much more 
intense. The naturally pale ground and 
obscure grain of Honduras mahogany is 
often well brought out by its being 
coated first with spirit of hartshorn and 
then with red oil. Greyish maple may 
be whitened by the process already de- 
scribed in matching. Half a gallon of 
water, in which ^ lb. of oak bark and 
the same quantity of walnut shells or 
U have been thoroughly boiled, 



makes an excellent improver of ]>uor 
rosewood ; it is also far before any other 
of its kind for bringing out to perfection 
the veiny flgures and ground shades of 
walnut. Raw oil, mixed with a little 
spiiits of turpentine, is the most effica- 
cious improver of a great number of 
materials. Beautiful artificial graining 
may be imparted to various specimens 
of timber, by means of a camel-pencil, 
with raw oil alone ; that is, certain por- 
tions may be coated two or three times, 
so as to resemble the rich varying veins 
which constitute the fibril figures ; 
while the common ground shades may 
only be once coated with the oil very 
much diluted with spirits of turpentine. 

To Improve the Colour of any SUiin. 
— Mix in a bottle 1 oz. of nitric acid, 
^ teaspoonful of muriatic acid, } oz. of 
grain tin, and 2 oz. of rain water. Mix 
it at least 2 days before using, and keep 
the bottle well corked. 

Directions for Staining. — In preparing 
any of the tinctures, it is of importance 
to powder or mash all the dry stutl's 
previous to dissolving or macerating 
them, and to purify all the liquids by 
filtration before use. Their colouring 
powers, which mainly depend on very 
accurate combinations of the requisite 
ingredients, should always be carefully 
tested before a free use is made of them, 
and the absorbent properties of the ma- 
terials intended to be stained should be 
tested likewise. It will be better for 
inexperienced hands to coat twice or 
three times with a weak stain than only 
once with a very strong one, as by 
adopting the fii*st mode a particular 
tint may be gradually effected, whereas, 
by pursuing the latter course, an irre- 
mediable discolourization may be- the 
result. Coarse pieces of carving, spongy 
end, and cross-grained woods, should be 
previously prepared for the reception 
of stain ; this is best done by putting 
on a thin layer of varnish, letting 
it dry, and then glass-papering it com- 
pletely off again. Fine work merely 
requires to oe oiled and slightly rubbed 
with the finest glass-paper. Thus pre- 
pared, the woody fibre is enabled to take 
on the stain more regularly, and to retain 
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a high degree of smoothness. When stain 
is put on with a tlat hog-hair tool, it is 
UKunlly softened by a skilful but moderate 
application of a badger-hair sotlener. 
The steel comb is chietiy employed for 
streaking artificial oak, aud the mattler 
is used for variegating and uniting the 
shades and tints of mahogany. Flannels 
and Kpunges are often worked with in- 
stca<l of brushes, but the implements 
most serviceable for veining or engrain- 
ing purposes are small b.adger sash tools 
and sable pencils. The olfect produced 
by a coat of stain cannot be ascertained 
until it has been allowed a suificient 
drying period. 

Worrairs Process for Imitating Woods, 
— The surface of the wood is first made 
jM^rfectly smooth and level, and if close- 
grained the surface is covered with 
strong or dilute alkalies, such as potash, 
s<>d:i, and ammonia, or other alkalies and 
their Ciirbonates, or with ethylic, or 
mcthylic ethers and alcohols, or spirits 
of turpentine, camphine, benzole, and 
chloroform, or with oils of, or solutions 
of, soaps, hot or cold, so as to soften and 
dissolve out the resinous substances na- 
turally present in the cells or pores of 
the wood. If the wood is very close- 
grained, the surface is to be covered 
with any corrosive acid, such as concen- 
trated sulphuric, nitric, hydrochloric, 
or chromic acids, so as to corrode, or 
etch the soft parts of the wood, and leave 
the harder parts elevated, and to enlarge 
the pores ; this process is repeated until 
the desired effect is obtained. 

Imitating Oak Wamscot. — 1. To 
make American ash like oak wainscot, 
both in vein and shade, commence by 
sketching out, upon certain parts of the 
ashen exterior, the requisite white veins 
by means of a camel-pencil with white 
stain ; that done, coat the veins with 
thin varnish| and then darken the gene- 
ral ground, dealing carefully through- 
out the entire process with the veined 
portions. 2. The best mode of produc- 
ing a representation of oak wainscot 
upon white materials like beach and fir, 
is as follows ; — ^A coat of Stephens' satin- 
wood stain is regularly laid on, then a 
soft graining comb is gently drawn along 



the stained ipacey and when the itnab 
are all correctly produced, the Teins are 
formed with white atain, made bj di- 
gesting { oz. pearl white, aubnitrate of 
bismuth, and 1 oz« of isinglasa, in 2 gills 
of boiling water. The tone of this stain 
may be modified by being diluted with 
water, or tinted with other stains. 

To Imitnte V<wiou8 Woods, — Showy 
elmroot, after being delicately darkened, 
passes in appearance for Italian walnut 
To Imiuite the contour and rich ground 
of rosewood upon inferior white mate- 
rials, produce the ground shade by 
sponging with a decoction of Brazil wood, 
and the fibril veins bj brushing par- 
tially with black liquor, which is pre- 
pared by boiling logwood chips, sulphate 
of iron, and steel filings, in equally pro- 
portioned quantities of vinegar and 
water. Sometimes a graining comb is 
passed over the ground shade longitndi- 
nally, and with a slight vibrating mo- 
tion, so as to effect natural-looking 
streaks, previous to the pencilling or 
veining. The aspect of ebony may be 
given to any species of wood by the ap- 
plication of three distinct coats of black 
liquor; and after being smoothed, the 
counterfeit ebony may be embodied with 
white polish ; this greatly helps to pre- 
serve the transparent density of the 
dyed material. 

There is a method of colouring woods 
not generally known in the trade ; the 
surface to be coloured is smeared with 
a strong solution of permanganate of 
potash, which is left on for a longer or 
a shorter time, according to the shade 
required ; in most cases 5 minutes suf- 
fice. Cherry and pear tree woods are 
most easily attacked, but a few experi- 
ments will serve to show the most 
favourable circumstances ; the woody 
fibre decomposes the permanganate, 
precipitating peroxide of manganese, 
which is fixed in the fibre by the pot- 
ash simultaneously set free. When the 
action is ended, the wood b carefully 
washed, dried, and afterwards oiled and 
polished in the ordinary way. The 
effect of this treatment on many kinds 
of wood is surprising, particularly on 
cherry woods, to which a beantiful red- 
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dish tone is communicated. The colour 
is permanent in light and air. 

Mordants. — ^The virtues of dye-stuflfe 
may be much enhanced by the addition 
of a mordant to modify and fasten the 
shades they impart. Spirit of nitre for 
the satin wood stain ; a powerful solu- 
tion of oxalic acid for the oak; and 
dilute nitrous acid for the mahogany. 

Imitating Mahogany. — When curly- 
veined birch and beech have been regu- 
larly brushed with aquafortis and dried 
at the fire, they both look remarkably 
like mahogany. A decoction of logwood 
and fustic, when put on in a tepid state, 
produces a similar effect. The French 
mode consists in brushing the white 
timber with a dilute solution of nitrous 
acid; it is then coated once or twice 
with finishing spirit, in which a quantity 
of carbonate of soda and dragon's-blood 
has been dissolved, the proper propor- 
tions to 1 gill of spirit being f of an 
ounce of the soda, and } of an ounce of 
the blood; the wood is afterwards 
finished with varnish or polish of a 
reddish-brown tint. In producing this 
shade of colour, London stainers fre- 
quently use a rich brownish-red kind of' 
chalk, the colour of which is analogous 
to that of fine Spanish mahogany. It is 
commonly applied in the form of a dry 
powder, by means of a brush, and then 
well rubbed with another brush or coai*se 
flannel. 

To Stain Beech a Mahogany Colour. — 
Put 2 oz. of dragon's-blood, broken in 
pieces, into a quart of rectified spirits of 
wine; let the bottle stand in a warm 
place, shake it frequently ; when dis- 
solved it is fit for use. 

Imitation of Mahogany. — ^Plane the 
surface smooth, and rub with a solution 
of nitrous acid. Then apply with a soft 
brush 1 oz. of dragon's-blood dissolved 
in about a pint of alcohol, and with 
-^ of an ounce of carbonate of soda mix3d 
:iDd filtered. When the brilliancy of the 
}>olish diminishes, it may be restored by 
the use of a little cold-drawn linseed 
oil. 

Mahogany Stain. — Dark. — 1. Boil J lb. 
of madder and 2 oz. of logwood diips in 
1 gall, of water, and brush well over 



the wood while hot •, when dry, go over 
the whole with pearlash solution, 2 drams 
to the quart. Light, — 2. Put 2 oz. of 
dragon's-blood, well bruised, into 1 quart 
of oil of tui'pentme ; let the bottle stand 
in a warm place, shake frequently, and 
when dissolved, steep the work in the 
mixture. 3. Raw and burnt sienna. 
Grind the raw sienna on a painter's 
stone, mixed with beer ; this will give 
a very light mahogany stain. Then 
grind the burnt, and add as much of 
it to the raw sienna as is required to 
make it the necessary colour ; lay it on 
moderately thin with a brush, and then 
wipe it off with a piece of wadding or 
cotton wool; when dry, oil, size, var- 
nish, or polish it, whichever required. 
It is very cheap. 

To Remove Stains from Mahogany. — 
Mix 6 oz. of spirit of salt and } oz. of 
powdered salt of lemons. Drop a little 
of this mixture on the stains, and rub 
well with a cork until they disappear, 
then wash off with cold water. 

Imitating Rosewood. — 1. A trans- 
parent liquid rose-pink, used in imita- 
ting rosewood, consists in mixing } lb. 
of potash in 1 gall, of hot water, and 
I lb. of red sanders wood is added there- 
to ; when the colour of the wood is 
extracted, 2^ lbs. of gum shellac are 
added and dissolved over a quick fire; 
the mixture is then ready to be used on 
a groundwork made with logwood stain. 

2. Boil ^ lb. of logwood in 3 pints of 
water till it is of a very dark red, add 
^ oz. of salts of tartar. While boiling 
hot, stain the wood with two or three 
coats, taking care that it is nearly dry 
between each; then with a stiff flat 
brush, such as is used by the painters 
for graining, form streaks with black 
stain. This imitation will very nearly 
equal the appearance of dark I'osewood. 

3. Stain with the black stain, and when 
dry, with a brush as above dipped in 
the brightening liquid, form red veins 
in imitation of the grain of rosewood. 
A handy brush for the purpose may be 
made out of a flat brush, such as is used 
for varnishing ; cut the sharp points off, 
and make the edges irregular by cutting 
out a few hairs here and there, and you 
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will liavG A tool which will actually 
imitate tlic grain. 

Jiromhuj Inlikl Work. — ^A method 
used fur (lecomting inlaid work if the 
use of a bronzing liquid, which consists 
of a Hiiid bronze com{x>8ition formed by 
combining metallic }K>wder of gilding 
and lirnnze {wwder with collodion, which 
com]i<).sition is cnjuible of being applied 
as a bronze liquid to surfaces of wood. 
Iron, or any solid material, for the pur- 
])Ose of coating the same for decoration 
or preservation. 

To Imitate King or Botmy Bay Wood. 
— lioil ^ lb. of French berries in 2 quarts 
of water till of a deep yellow, and while 
boiling hot give two or three coats; 
when nearly dry, form the grain with 
T)lack stain, which must also be used hot. 
For variety, to heighten the colour, after 
giving it two or three coats of yellow, 
give one of strong logwood liquor, and 
then use the black stain as directed. 

Black Stain. — lioil 1 lb. of logwood in 
4 quarts of water, add a double handful 
of walnut peel or shells ; boil it up again, 
take out the chips, add a pint of the best 
vinegar, and it will be fit for use ; apply 
it boiling. This will be improved, if, 
when dry, a solution of green copperas, 
an ounce to a quai*t of water, is applied 
hot over the first stain. 

Black Stain for Immediate Use. — Boil 
\ lb. of chip logwood in 2 quarts of water, 
add 1 oz. of pearlosh, and apply it hot 
to the work with a brush. Then take 
i lb. of logwood, boil it as before in 
2 quarts of water, and add \ oz. of 
verdigris and ^ oz. of copperas ; strain 
it ofl", put in J lb. of rusty steel filings ; 
with this go ovei the work a second 
time. 

Brown Stain. — Paint over the wood 
with a solution made by boiling 1 part 
of catechu, cutch, or gambier, with 30 
parts of water and a little soda. This 
is allowed to dry in the air, and then 
the wood is painted over with another 
solution made of 1 part of bichromate 
of potash and 30 parts of water. By a 
little difference in the mode of treatment, 
and by varying the strength of the 
solutions, various shades of colour may 
be given wibh these materials, which 



will be permanent^ and tend to preserra 
the wootl. 

Red Stain,-^!. Take 1 lb. of Brazil 
wood to 1 gall, of water, boil 3 hoars 
with 1 01. of pearlash, brush it hot ob 
the wood, and while hot brush the wood 
with a solution made with 2 oz. of alom 
in 1 quart of water. 2. An infusion of 
Brazil wood in stale urine, in the pro- 
portion of a pound to a gallon for wood; 
to be laid on when boiling hot, and 
should be laid over with alum water 
before it dries. Or, a solution of drs- 
gon's-blood in spirits of wine may be 
used. 

Bed Stain for Bedsteads and CommoH 
Chairg. — Archil will produce a very 
good stain of itself when used cold ; but 
if, after one or two coats being applied 
and suffered to get idmost dry, it is 
brushed over with a hot solution of 
pearlash in water, it will improve the 
colour. 

Walnut Stain. — Water, 1 quart; 
washing soda, 1^ oz. ; Vandyke brown, 
2^ oz. ; bichromate of potash, } oz. Boil 
for 10 minutes, and apply with a brush, 
in either a hot or cold state. 

Oak Stain. — Equal parts of American 
potash and peaidash — 2 oz. of each to 
about a quart of water. This gives a 
good stain ; it requires careful applica- 
tion, as the American potash is a strong 
solvent, and will blister the hands; it 
softens a good paint-brush once using, 
so use a very common brush, and apply 
the staining with il. Keep it corked up 
in a bottle, and it is always ready for 
use ; if it strikes too 'deep a colour, add 
more water, 

Ebony Stains. — 1. Stain work with 
the black stain, adding powdered nut- 
gall to the logwood and copperas solu- 
tion, dry, rub down well, oil, then use 
French polish made tolerably dark with 
indigo, or finely-powdered stone blue. 
2. Hold an ordinary slate over gas, lamp, 
or candle, until it is well smoked at the 
bottom, scrape a sufficient quantity into 
French polish, and well mix ; then polish 
the ai*ticle in the ordinary way. If there 
are any lumps gently rub them down 
and apply another coat. 3. Prepare a 
decoction of logwood by adding a small 
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handful of chips to a pint of rain water. 
Allow this to simmer until reduced one- 
fourth, and whilst the liquor is hot dress 
the work to be ebonized two or three 
times. To the remainder of the liquor 
add two bruised nut-galls, a few veiy 
rusty nails, bits of iron-hooping, or a 
piece of sulphate of iron the size of a 
walnut, and as much more rain water as 
will make about three-quarters of a pint 
of liquor. Apply this, which will be a 
black stain, hot as before, giving two 
coats, and when thoroughly dry, polish 
with ordinary French polish, to which 
sufficient powdered thumb-blue has been 
added to perceptibly colour the polish. 
Use a glazed pipkin in which to prepare 
the stain. Take care that no oil or 
grease comes in contact with the brushes 
used or the surface of the wood until 
ready for polishing. Let each coat of 
stain dry before the next is added, and 
rub down with well-used, fine glass-paper. 
Sycamore, chestnut, and plane-tree, are 
the best woods for ebonizing in the 
above manner. 4. Infuse gall-nuts in 
vinegar in which rusty nails have been 
soaked, rub the wood with the infusion, 
dry, polish, burnish. 5. Stain in the 
fii*st place with a hot saturated solution 
of logwood, coDtaining a little alum ; 
and, when dry, brash it over with com- 
mon writing ink. 

Graining Woods. — Grounds. — 
These are generally applied by the house 
painter, ready for the grainer. When 
the grounds are finished to the tint re- 
quired for the woods to be imitated, 
they must be left to get quite dry ; the 
work is then ready for the graining 
operations. 

Mahogany, — Orange chrome, Venetian 
red, and white-lead mixed in such pro- 
portions as will give the desired tint. 
Vermilion, raw and burnt sienna, are 
also employed to modify the shades. 

Rosewood. — Vermilion, Venetian red, 
a little scarlet lake, and white-lead. 
For ordinary work the scarlet lake may 
be dispensed with. 

Bird's-eye Maple and Satin Wood, — 
White-lead mixed with a little yellow 
ochre, care being taken not to make the 
ground of too dark a tint, as the varnish 



to be afterwards applied will still farther 
darken it. All the coloui*s for these light 
grounds must be rubbed quite smooth, 
and be well strained. 

Dark Oak. — 1. Raw sienna, burnt 
amber, white-lead, and Venetian red. 
2. Yellow ochre, Venetian red, and 
white-lead. 

Wainscot Oak. — Dark, — Oxford ochre, 
white-lead and Venetian red, or chrome, 
yellow ochre, and white-lead. 

Light. — Yellow ochre and white-lead ; 
the desired tint is obtained by the use 
of more or less of the yellow ochre. 

Oak Graining in Oil, — 1. Vandyke 
brown and raw sienna for dark oak, or 
finely-ground bm*nt umber and raw 
sienna for a lighter tint, mixed with 
equal parts of turpentine and linseed 
oil. Add patent driers. Lay this co- 
lour on thinly and evenly with a large 
brush ; it does not dry very rapidly. Care 
must be taken not to lay on too much 
colour, or it is liable to have a dirty 
appearance. Stipple with a diy dusting 
brush, so as to distribute the colour 
evenly over the work. As in real oak 
it is invariably found that one side of a 
slab is coarser than the other, this pe- 
culiarity of pattern must be imitated in 
the combing process. Take a cross-cut 
gutta-percha comb, and draw it down 
one side of the panel, use a finer comb 
to complete it. This operation produces 
straight lines of the grain from top fo 
bottom. Next take a fine steel comb, 
and go over all the previous combing ; 
in drawing the comb down, give it a 
short, quick, wavy motion, or move it 
diagonally across the first lines, thus 
imitating the pores of the real wood. 
Cork combs may also be used, and some 
grainers use a coarse steel comb, with a 
fold of thin rag placed over the teeth. 
By a skilful combination of the combs, 
and a tasteful variation in their use, t^e 
diffei'ent kinds of oak may be most suc- 
cessfully imitated. In graining joints 
of the various portions of a piece of a 
work, it must be remembered that in 
the real wood some of the grain would 
necessarily have a perpendicular di- 
rection, and another part would run 
horizontally, and that one part would 
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appear lighter than another, owing to 
the ilitferent angles in which it would 
nHr4>ivc the rays of light. After comb- 
iiii;, tlie ligiirc, or vciuing, must be 
wi|HHl out bi'forti the colour is dry. 
Ilulil 8(>vi'nil thicknvsscH of fine rag, or 
a pii'oo of clean wonh-Icather over the 
tiiuinh nail, wi]te down a few veins, then 
niovL> thu rag or leather slightly, so as 
to present a clean nurface for the next 
wi}>e. A piece of thin gutta-percha, 
sotleued in warm water, and pressed to 
the ((hape of the thumb, may be used to 
preserve the nail, but csinnot be relied 
on to remove the colour ko cleanly as 
tiie nail covered with nig or leather; it 
is u.teful for common work, as it pro- 
tects the nail from injury and wear. 
Atler having wiped the figures, they 
must be softened in apiM*arauce by still 
furtlier wipins; the grain away from 
tlicir edges with n small roll of clean 
ra^, so OS to imitate the appearance of 
the wooil, where the grain is always 
darker than the parts next to it. When 
the oil colour is dry it must be over- 
grained. 

Ovcrij raining. — This operation is per- 
formed in the same manner both u])on 
work winch has been oil grained or 
spirit grained. In overgraining, water- 
colours are used ; and, in order to make 
them adhere to the underlying graining, 
whether in spirit or in oil, it is neces- 
sary to prepare the work to receive 
them, otherwise they would run oflf the 
surface at once. One method k to rub 
ilry powdered whiting quickly over the 
^urface with a soft rag, removing su- 
])erfluous powder afterwards, and the 
grainer can at once finish the work. 
Another plan, which is principally used 
when a large ]>iece of work is in haad, 
IS to rub a mixture of fullers' earth and 
water over the graining, and wait until 
it is perfectly dry before commencing 
to overgrain. Grind Vandyke brown, or 
burnt umber in water, and thm with 
equal proportions oi water and table- 
beer. The colour should be a trifle 
darker than the undergraining ; a little 
practice will teach the tints that are 
best suited to the various woods to be 
imitated. The colour is applied by a 



widt hog brash, drawn oyer the work, 
generally in the direction of the Teim 
formed by the combing. There are 
several descriptions of over gmnmg 
brushes in use; those most generally 
employed are thin and flat, with occa- 
sional intervaU between the tuilsof hair. 
The knots and figures must be lightly 
touched np with uie orergrainer, and the 
whole gone orer quickly with a badger 
softening brush. The overgraining dries 
quickly, and the varnish may be then 
applied, although it is well to wait 
some hours, so as not to run any risk 
of removing the graining colour. Some- 
times a tolerably strong solution of 
soda with a little burnt sienna is used 
for the figures, applying the mixtun 
where these ni*e required, and then 
washing over the work with a sponge 
and water. Wherever the soda has 
been applied, the graining colour will 
be removed. Go over the whole with 
a wash made of equal parts of table- 
beer and water, and then overgrain, as 
above described. As a genei*al rule 
avoid harsh contrasts between the 
graining colour and the ground. 2. In 
the mixing of oil graining colour it is 
necessary that the colour should work 
clean and free. Sometimes the colour 
will work stiff and dirty, and in this 
state will not only produce dirty work, 
but will occupy thrice the time in 
rubbing in, compared with colour pro- 
})crly mixed. Oil graining colour also 
requires to be megilped — that is, oil 
colour alone will not stand when it is 
combed ; the marks made with the 
comb will all run one into the other, 
and will thus be obliterated. To pre- 
vent this running, the colour requires 
to be megilped, so that the comb marks 
will retain the exact form left by the 
comb. This is accomplished by the use 
of beeswax, soft soap, hard soap, lime 
water, whiting, and pure water. When 
beeswax is used, the best means of dis- 
solving it is to cut the wax into thin 
shavings or shreds ; these are put into 
a suitable can half filled with pure lin- 
seed oil, into which a red-hot poker is 
plunged, and stirred well. This will 
dissolve the wax thoroughly and mu 
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it with the oil. When the wax is all 
dissolved, the vessel should be filled 
with either oil or turpentiue, which 
further dilutes and mixes the wax, and 
serves also to prevent it from congeal- 
ing, so that it may mix with the grain- 
ing colour thoroughly. This should be 
seen to, or else the wax is apt to remain 
in lumps ; and when the colour is spread 
upon the work, for graining, the wax 
will be spread unequally, and will not 
dry in parts, so that it is absolutely 
necessary that the wax should be 
thoroughly mixed with the graining 
colour to produce good work. If soft 
soap is used, it should first be thoroughly 
worked up on a palette or a board with 
either whiting or patent driei*s; this 
breaks up the soap, and amalgamates it 
with the driei*s, and it will then mix 
properly with the graining colour. 
Another method is to break up the sofib 
soap in water to a thick froth or lather ; 
in this state it may be beaten up with 
water and thoroughly mixed with the 
oil colour. When the lime water is 
used, about 2 lbs. of slaked lime should 
be thoroughly mixed in a pint can full 
of water, and the lime allowed to settle ; 
a portion of the water may then be 
added to the graining colour, and the 
two well stirred together until they are 
thoroughly amalgamated. If whiting 
is used, it should be ground in oil, and 
then mixed with the graining colour. 
Pure water will also answer the purpose. 
The wax is the most effectual, but there 
are some objections to its use. On 
the whole, pure water is preferable, 
for if it is well mixed with the oil 
colour, it megilps it suflicientiv to hold 
the combing until it sets ; the water 
then evaporates and leaves no injurious 
effects behind, and the projection of the 
grain is less than it is if any other 
medium is used. The most useful 
colours for mixing oak-graining colour 
are raw and burnt Turkey umber, Oxford 
ochre, Vandyke brown, and burnt sienna. 
The fii-st three, with the addition of 
ivory black, are all that is required for 
mixing any shade of graining colour. 
For light oak or wainscot graining 
CQJovir, pnix |rds linseed oil w|th -^rd 



turpentine ; add a little Oxford ochre 
and raw Turkey umber in sufficient 
quantity, according to the shade re- 
quired and amount of stuff mixed. 
Terebine or liquid driers should be 
added, the quantities bemg regulated 
according to whether the graining 
colour is required to be quick or slow 
drying. A safe quantity to use, if the 
liquid drier is of the best quality, is 
about J oz. to a pint of colour. This 
will cause the colour to dry in about 7 
or 8 hours, but twice the quantity may 
be used with safety if the colour is 
required to dry very quickly. Sugar 
of lead ground in oil may be used as a 
drier for graining colours, but the liquid 
drier is better. After adding the liquid 
driers, beat or stir well up together; 
add pure rain water in the proportion 
of J pint of water to 3 pints of oil and 
turps ; beat or stir up until the whole is 
thoroughly mixed together, after which 
strain through a fine strainer or a 
double fold of fine muslin. The colour 
should be thinned until it works freely 
and lays on well, so that when the colour 
is being brushed over the work to be 
grained, it will lay on evenly, and be 
easily spread, and will look clean and of 
one uniform shade of colour. Care and 
cleanliness of working are necessary to 
the successful carrying out of this work ; 
and it is essential that the colour, the 
brushes, and all working tools should be 
clean to begin with, and be kept clean. 
Oak in Spirit Colour. — ^This is less 
durable than oak graining in oil, and is 
not therefore so much used for outside 
work) but it does not require so long a 
time in its working, as it dries rapidly. 
For the graining colour rub up whiting 
in turpentine, add enough burnt umber 
and raw sienna, dilute with turps, a 
little boiled oil, and gold size. Strain 
carefully, and it is ready for use. In 
laying this on, cover only a small part 
of the work at a time before combing, 
as it dries very quickly, and be careful 
to spread it evenly and thinly over the 
work. The combs used are made of 
steel, horn, or leather. After combing 
the veins and removing any superfluous 
graining colour from corners or small 
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piirts of thi* work, let it stand for a snort 
time. Tiu> liuwer of the wood has next 
to be imitateil, by removing some por- 
tions of the graining colour with a small 
veiniug titch. The spirit graining colour 
when Uheil for this purpose must hare a 
little turi>entine a(l(Ie<l to it ; apply with 
the titch where the llower is required, 
then rub tlie places quickly with a piece 
i.f oM fhuuK'i, wiiich will remove the 
ji^raiuing colour and show the light 
i;round uuderneath. The light vcius 
and half-lights arc also obtained by 
similar means, either removing the 
graining colour or merely smudging it 
aside over the vems. The overgraining 
is performed in the manner described for 
the oak grainiui; in oil. 

OrainiHi/ Oak in Distemper, — This 
process is now seldom used, although 
it stands exjM)sure to the weather, with- 
out fading, fur a great length of time. 
K«»r colour, dissolve gum arabic in hot 
water, and make a mixture of it with 
wiiitiug, raw sienna, and Vandyke brown 
groun»i in beer. Colour the work evenly, 
brush it down with a dry dusting brush, 
comb while the colour remains wet, 
then let it g«'t quite dry. Put in the 
vt'ins with a small brush dippe<l in clean 
cold water. After a few seconds run a 
dry soft duster down the work to remove 
the colour from the veins. Then lay on 
a thin coat of Turkey umber ground in 
table-beer or ale, put on with an over- 
training brush. If too much gum is 
put in tlie colour it is likely to crack 
and blister, whilst if there is not sufli- 
cient the veins will not be clearly marked 
by the wiping out. 

Bird's-eye Maple. — 1. Graining colour 
— equal parts of raw sienna and burnt 
umber mixed in ale, of two thicknesses. 
First lay on an even coat of the thinner 
mixture, then with a smaller brush put 
in the darker shades, mottle and soften 
with a badger-hair brush. The eye is 
imitated by dabbing the colour whilst 
still wet with the tops of the fiuj^rs. 
When dry, put on the top grain in the 
most prominent places, and shade the 
eyes with a little burnt sienna. Some 
grainers use small binishes called maple 
uye-dottei-s, instead of the fingers, for 



forming the eyes. Various fonns ol 
brushes are used for the mottling ; looie 
consist of short camel hair closely set, 
whilst to give the wary appearance hog- 
hair mottlers are used, with long hairs, 
against which the fingers are pressed as 
the brush is drawn over the work, caosing 
it to assume a variety of pleasing curves. 
l*he lines to imitate the heart of the 
wood are put in with a small brush, 
and the outer lines parallel to the heart 
are formed with the overgraining brush. 
Overgraining brushes for maple consist 
of a number of small sable brushes 
mounted at a little distance from each 
other in a fhime, and resembling a comb 
in its appearance. 2. Grind equal parts 
of raw and burnt sienna in a mixture of 
water and ale. Coat the work evenly 
with this colour, then rub it down with 
a long piece of buff leather, cut straight 
at the edge and pressed closely against 
the work. Proceed for the imitation of 
the eyes and heart of the wood as before 
directed. 3. For outside work grind the 
raw and burnt sienna with a little of 
the patent diiers, and then with boiled 
oil. Lay on an even coat, and rub down 
with a piece of buff leather. Soften, 
and when dry put on a top grain of 
burnt umber and raw sienna ground in 
ale. 4. Burnt umber or Vandyke brown 
laid on unevenly, darker in some places 
than others, atier the character of the 
wood ; a coarse sponge does for this 
purpose very well. When the colour 
is disposed over the surface it must be 
softened down with the badger-hair tool, 
and the knots put in with the end of a 
hog's-hair fitch, by holding the handle 
between the thumb and finger, and twist- 
ing it round ; these knots may be after- 
wards assisted by a camel-hair pencil. 
A few small veins are frequently found 
in ma]>le ; these may be wiped off with 
a piece of wash-leather. When this is 
dry the second or upper grain may be 
put on ; some of the first colour diluted 
will do for this second grain. To put 
on this grain use the flat hog's-hair 
brush, and the hairs combed out to 
straighten or separate them. As soon 
as the grain is put on, the softener 
should be passed lightly across the grain 
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in one direction only ; this will make 
one edge of the grain soft and the other 
sharp, as it occui*s in the wood. After 
the second grain is dry it may be var- 
nished. 

Mahogany. — 1. Vandyke brown and a 
little crimson lake groand in ale laid on, 
allowed to dry and then smoothed, forms 
the ground. Then lay on a second thicker 
coat, soften with a badger-hair brush, 
take out the lights whilst it is wet, and 
imitate the feathery appearance of ma- 
hogany heart. Soften, and top grain with 
Vandyke brown laid on with an over- 
graining brush of flat hog-hair combed 
into detached tufts. In softening, be 
careful not to disturb the under colour. 
2. Grind burnt sienna and Vandyke 
brown in ale, lay on a coat, mottle with 
a camel-hair mottler, and soften. When 
dry, over grain as above. 

Pollard Oak in Distemper. — The 
ground is a mixture of vei*milion, 
chrome yellow, and white-lead, to a 
rich buff. The graining colours are 
Vandyke brown, a little raw and burnt 
sieuna and lake, ground in ale. Fill a 
large tool, lay on an even coat, and 
soften with the badgei'-hair brush. Take 
a moistened sponge and dapple round 
and round in circles, then soften lightly, 
and draw a softener from one set of 
circles to the other while wet, to fonn 
a number of grains, finish the knots 
with a hair pencil. When dry, put the 
top gram on in a variety of directions, 
and then a coat of turpentine and gold 
size mixed. When this is diy, glaze with 
Vandyke brown mixed in beer. 

Pollard Oak in Oil. — Ground the same 
as for pollard oak in distemper. Grain- 
ing colours, equal portions of Vandyke 
brown and raw sienna, ground separately 
m boiled oil very stiff; mix them to- 
gether, and thin the whole with spirit 
of turpentine. With a large brush lay 
on a thin coat, and, while wet, take the 
flat graining brush dipped in the colour, 
and dapple in various directions ; then 
dip the brush into bui*nt umber thinned 
with spirit of turpentine, and form the 
knots. When the colours are set, dip a 
flat brush into a thin glaze of burnt 
umber, and put the grain on in a curly 



direction. Have enough oil in the 
colours to bind them, and finish only 
a small part of the surface at once, in 
order to keep it moist. For making the 
knots a cork should be held on to a 
patch of the dark colour, and twisted 
round between the thumb and finger. 
The heart of the wood should be taken 
out with a graining fitch. 

Satin Wood, — 1. Graining colour. — 
Equal parts of raw umber and raw 
sienna, a little whiting and burnt sienna, 
all ground in ale. Colour evenly, and 
soften, then mottle and feather same 
as for mahogany. Soften, and allow to 
dry; overgrain with the same colour. 
2. Grind raw sienna and whiting in ale 
very thin, and colour the surface. 
Soften whilst wet, and take out the 
lights with a mottling brush ; when dry, 
overgrain with the same colour applied 
with a flat brush. 

Yew Tree, — Ground, reddish yellow. 
For graining colour, grind equal parts 
of Vandyke brown and burnt sienna in 
ale, with a little raw sienna. Lay this 
colour on evenly when the ground is 
dry, and soften. Cut a piece of cork to 
a tolerably sharp edge, rub it across the 
work, and soften the same way as the 
grain, as in curled maple. Wiien dry, 
dab the work over with the graining 
colour on the tips of the fingers to 
form the knots ; shade them underneath 
with a camel-hair brush. When dry, 
overgrain. 

Rosewood, — Ground, chrome yellow, 
vermilion, and white - lead. For the 
graining colour grind ivory black and 
burnt sienna very fine, mix, and lay on, 
then soften. When dry, put on the top 
grain in a curly figure, with a small 
graining bnish well filled with ivory 
black. Shade up the knots with a 
camel-hair brush, and finish with a glaze 
of rose-pink. 

Hair-wood. — 1, First lay on a coat of 
light grey, of white-lead ground in 
boiled oil, add a little Prussian blue, and 
mix with turpentine. For ground colour 
use the same paint made much thinner 
with turpentine, laid on as soon as the 
fii*st coat is dry. The ground colour 
must only be applied on a small piece at 



424 



WORKSHOP BBCKIPTS. 



I. 



"i 



A time, as it roust be grained before it 
dries. For the graining use some of the 
ground colour, to which add a little 
Prussian blue, apply this with a feather, 
in long veiuK. Overgrain with the 
ground colour. 2. Mix white-lead and 
tur})entine, and add a little Prussian 
blue, for the ground colour. For the 
gniiuing colour, Prussian blue and raw 
sienna ground in ale. When the ground 
is dry, lay on a thin coat of the graining 
colour and soften ; put on the long grain 
with a mottlcr drawn across the work. 
Soften, and overgrain in a perpendicular 
but wavy figure. 

Graining Roller, — This tool consists of 
a roller of wood or metal mounted on a 
spindle, to which are attached a frame 
und a handle. Around the wooden roller 
IS a wrapper of leather, on which is cut 
or stamped an imitation of the grain of 
a certain wood. The leather used for 
the roller is of thick hide. The pattern 
is sketched on one side, and then the 
ground is cut away to a certain depth, 
just as a block cutter would do for 
])rinting. In some csuses the sti*ip of lea- 
ther is made fast to the roller, and only 
just covers it ; in other aises the leather 
will be three or four times the circum- 
ference of the roller. The distemper 
graining colour is brushed over the work 
to be grained, and, while it is wet, the 
roller, which has previously been damped 
with a wet chamois leather, is passed 
over it, and as the roller passes along it 
takes up the colour in )>atchcs of the 
exact shape of the pattern on the roller 
used. This is then softened with the 
badger-hair softener, and overgrained. 
By a judicious use of these rollers, using 
only a part of the circumference, and 
changing the direction, the patterns may 
be obtained in great variety. The 
mottle of satinwood, mahogany, Hunga- 
rian ash, and birch is well imitated by 
these rollers, and also the beautiful fea- 
thers or curls in Spanish mahogany and 
satinwood. The mottle of these woods 
has very little variety, so that one or 
two patterns suffice for all; and this 
class of woods is peculiarly suitable for 
imitation by these rollers. To use the 
rollers for the imitation of mahogany, 



•atinwood, birch, and maple, lay the 
colour, mixed in beer, on the siurfiwe, 
pass the roller oyer it whilst it is wet, 
soften, and overgrain with a hog-hair 
overgrainer, preriouslj combed to sepa- 
rate the hair. The roller should occa- 
sionally be passed twice orer the same 
place, and in some parts plain spaces 
left, so as to preyent a repetition of the 
patterns ; pnt in the maple ejes by hand 
in the usual way. Before orei^raining 
the graining should be corered with a 
coat of turpentine, gold size, and a little 
varnish to bind it, so that the colour 
may not be removed by the overgrain- 
ing. For oak lay the colour on as re- 
gular as possible, and comb as in ordi- 
nary work, a little common floor paste 
being added to the water colour, to en- 
able it to stand the comb. Then pass the 
roller over it, and the badger, in the same 
direction as tJie combing. Overgrain same 
as mahogany, after the application of the 
mixture of gold size, varnish, and tur- 
pentine. The rollers must be kept quite 
clean, and free from grease or oil. Be- 
fore commencing work, wet the rollen 
thoroughly with a sponge and water, 
and rub them with a wash-leather or dry 
cloth, so as to remove any water remain- 
ing on the surface. Whilst using the 
rollers, have a piece of wash-leather at 
hand, over which they should be fre- 
quently passed to keep them quite clean, 
and prevent the accumulation of coloui 
on their surfaces, which would clog up 
the pattern. After use, wash them well 
with a brush and water, and let them 
dry gradually ; do not apply heat, as 
that is likely to crack the surface. 

Marbling on Wood. — Verde An- 
tiqtie. — If the work is new, lay on a coat 
of dark lead oil colour. Wlien drv, 
smooth with glass-paper, and lay on a 
coat of black paint. When the ground 
is dry, mix some white-lead with water 
and a little beer. Lay this on in large 
streaks. Fill up the spaces \et\ with 
veins of lampblack, finely ground in 
beer, thus covering the whole surface ol 
the work. While still wet soften witli 
a badger-hair binish, so as to cause the 
veins to run into one another. On the 
darkest parts of the work lay dabs pf 
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white, carelessly applied, t ) imitate fos- 
sils, and dab over the light parts of the 
work with the black colour for the same 
purpose. With a thin flat graining 
brush, or a feather, dipped in the white, 
form small veins over the black ; a few 
dark blue wavy veins may also be put 
on. When dry, glaze with a thin coat 
of raw sienna and Prussian blue, ground 
in spirit of turpentine and mixed in 
copal varnish. A little emerald green 
added here and there heightens the effect. 

Oriental Verde Antique, — ^Lay on a 
ground of black in oil. Mix white-lead 
m oil, thinned with turpentine for the 
graining colour. Lay this on in broad 
transparent veins of irregular depth of* 
colour, and whilst wet dab it over with 
a piece of wash-leather in different parts 
to imitate fossils ; then with a small 
piece of cork, twisted round on the 
work between the finger and thumb, 
produce a number of little spiral figures 
of various sizes and shapes. Cut notches 
on the top of a feather, dip it in the 
white, and pass it over the black ground 
In zigzag and fantastic veins, with occa- 
sional sharp angles. Let all the work 
get quite dry, and then glaze with green, 
in some parts with Prussian blue, in 
others with raw sienna, leaving some 
portions untouched. When dry, wash 
with beer, dip a feather into the whiting 
ground, and draw fine veins. To finish, 
give a coat of glaze, made of a little 
Prussian blue and raw sienna, mixed in 
equal parts of boiled oil and turpentine, 
leaving some of the white veins un- 
glazed. 

Jasper Marble. — Mix the ground the 
same as for mahogany, with red-lead, Ve- 
netian red, and a little chrome yellow, 
thinned with equal parts of oil and tur- 
pentine ; lake or vermilion may be sub- 
stituted for the Venetian red, if a bril- 
liant tint is desired. Whilst the ground 
is wet dab on some spots of white, soften 
with a softening brush, and other colours 
may be applied in the same manner. 
When dry, put on the veins with a 
camel-hair brush. 

Black and Gold Marble, — Ground, 
deep ivoi-y black. Put on veins of white- 
lead, yellow ochre, and burnt and vaw 



sienna, with a camel-hair brush. The 
spaces between the veins must be glazed 
over with a thin coat of grey or white, 
over which pass a few white veins. The 
veins may also be put on with gold leaf. 
Another method is to have a yellow 
ground, streaked with broad ribbons of 
black, in which fine veins are obtained 
by drawing a shai*p piece of wood along 
them whilst wet, so as to expose the 
yellow beneath. 

Sienna Marble, — 1. Ground, Oxford 
ochre and white-lead. Use burnt and 
raw sienna, white, black, and a little 
lake, for marbling. These colours should 
be laid on as a transparent glaze, and 
marked and softened while wet. The 
coloui*s should be properly softened 
with a badger brush. 2. Ground, raw 
sienna or yellow ochre. When dry, mix 
raw sienna with white-lead, have ready 
also some white paint, put in broad 
transparent tints of white and yellow, 
and while wet blend them together 
with a softener. Mix Venetian red and 
a little black, and put in some broad 
veins in the same direction as the patchy 
tints run; for the darker veins take a 
mixture of Venetian red, lake, and black, 
and draw them over the first layer of 
veins with a feather, in fine threads, run- 
ning to a centre, and in transparent veins 
in different directions. Mix some Prussian 
blue and lake, and put in the darkest and 
finest veins over those before laid on. 
Put in a few touches of burnt sienna 
between the fine veins, which are formed 
into small masses. All the colours should 
be ground in spirit of turpentine and 
mixed with sufficient gold size to bind 
them. 

Dove Marble. — Ground, lead colour, 
of which it will be necessary to give two 
or three coats. If the work is new, let 
it dry hard, rub it smooth with fine 
glass-paper after each coat, and do 
not rub the paint off the sharp edges 
of the wood. For the marbling, take 
lead colour, such as used for the ground, 
thin it with turpentine, and rub a light 
coat over a small part of the work ; 
and with a whitish colour form the small 
specks or fossil remains. Proceed, piece 
by piece, tiU the whole sui'face is cove|'c4, 
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lieing careful to paint but a small part 
uf the ground at once, so that the colours 
may have Kullicient time to blend to- 
};uther while wet, otherwise the work 
will ap}>Gar harsh. Then with a small 
Mish tool, put in faint, broad veins of 
tliu thin ground colour, and numerous 
Very flue veins over the whole surface of 
the woric, crossing each other in every 
direction. Then make the colour a little 
lighter, by adding white-lead, and with 
a feather ])iiss over the broiid veins in 
the same direction, funning streams of 
threads. With thin white, and with a 
camel-hair pencil go partly over the 
s(ime vein with short thick touches, then 
with a fine striping i>encil. When the 
work is hard, it should be smoothed with 
very fine glnss-pa})er before being var- 
nished. The Hrst layer of veins should 
be very faint, so as to be scarcely per- 
ceptible; for, as the lighter shades are 
put on, the former veins will appear 
sunk from the surface of tlie work, 
which will give a good elVoct where the 
work is exposed to close inspection. 

Blue and Gold Marble. — Ground, a 
light bhie ; when dry, take bluo with a 
small piece of white-lead and some Prus- 
sian blue, and dab on in patches, leaving 
portions of the ground to show between. 
Blend together with a softener ; next 
I'ut on white veins in every direction, 
leaving large open spaces to be filled up 
with a pale yellow or gold paint. Finish 
with fine white irregular threads. 

Italian Marble. — Ground, a light buff. 
For marbling, mix stiff in boiled oil 
white-lead, Oxford ochre, and a little 
vermilion ; grind burnt sienna very fine 
m boiled oil, and put it into another 
vessel ; mix pure white stiff in oil, and 
keep this also separate. Thin these co- 
lours with turpentine, and have a brush 
for each. Take the buff brush mode- 
rately full of colour, and dab it on in 
patches, varying as much as possible ; 
take another brush and fill in the spaces 
between with sienna. With a softener 
blend the edges together, making them 
as soft as possible. Draw a few thin 
white veins over the work with a hair 
pencil, run in a few thin lines of sienna, 
and softon. 



Black and White Marhlc-^Hl^ 
groandi, and with dark veins, pat os 
with a marbling crayon, and softened 
while the groond is wet. Or, when tiie 
ground is dry, cover it with a thin coat 
of white-lead, and put the veins in with 
a camel-hair pencil. Blend while wet 

Qranite, — 1. Grey ground, with 
white and black spots. 2. VeneUa 
and white for the g^und, with white, 
black, and vermilion spots. The spots 
are put on in several ways ; a sponge 
may be charged with the marbling co- 
lour and dabbed on the work, or a 
common brush may be struck against a 
stick held at a little distance from the 
work, so as to throw off blots and spots 
of colour. 

Porphyry, — 1. Ground, purple-brown 
and rose-pink. Grind vermilion and 
white-lead separately in turpentine, and 
add a little gold size to each colour to 
bind it. More turpentine must be 
adiled before the colour is applied. 
When the ground is dry, fill a largo 
brush with vermilion, squeeze out nearly 
all the colour by scraping the brush 
on the edge of the palette knife; 
hold a rod in the left hand, strike the 
handle of the brush against it, so as 
to throw small red spots on to the work 
till the surface is covered. Blake the 
colour lighter by adding white-lead, and 
use as before. Then with clear thin 
white throw on very fine spots, and 
when dry put in a few white veins 
across the work. This marble may be 
imitated in distemper in precisely the 
same manner as in oil. 2. The ground 
is Venetian red, with a little vei*milion 
and white. For marbling, add a little 
more white to the ground colour, and 
sprinkle over the first coat. When dry, 
repeat the splashing with a mixture of 
Venetian red and vermilion, and then 
with white in very fine spots. Form 
opaque white veins across the work, and 
transparent threads in various directions. 
This must be done when the work is 
dry and hard, with a sable pencil, and 
the threads drawn with a feather. For 
each separate colour use a different 
brush. 

Paper, — Ivory Paper, — ^The pro- 
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I perties which render ivory se desirable 
I f >r artists are, the evenness and fineness 
I of its grain, its allowing all water colours 
laid on its surface to be washed out with 
a soft wet brush, and the facility with 
which the artist may scrape off the 
colour from any particular part, by 
means of the point of a knife or other 
convenient instrument, and thus heighten 
the lights in his painting more expedi- 
tiously and efficaciously than can be done 
in any other way. These advantages are 
obtained in the paper made according to 
the following receipt, without any of the 
disadvantages of ivory, such as its limited 
size and changeable colour. Traces made 
on the surface of ivory paper by a hard 
black-lead pencil are much easier effaced 
by india-rubber than from common draw- 
ing paper, which, together with the ex- 
tremely fine lines which its hard and 
even surface is capable of receiving, 
peculiarly adapts it for the reception of 
the most delicate kind of pencil-drawing 
and outlines. The colours laid upon it 
have a greater brilliancy than upon ivory, 
owing to the superior whiteness of the 
ground. Take J lb. of clean parchment 
cuttings and put them into a 2-quart 
pan, with nearly as much water as it 
will hold ; boil the mixture gently for 
4 or 5 hours, adding water fi'om time to 
time to supply the place of that driven 
off by evaporation ; then carefully strain 
the liquor from the dregs through a 
cloth, and when cold it will form a 
strong jelly, which may be called size 
No. 1. Retui*q the dregs of the pre- 
cedmg process Into the pan, fill it with 
\vater, and again boil it as before for 
4 or 5 houi*s ; then strain off the liquor, 
aud call it size No. 2. Take three sheets 
of drawing paper— outsides will answer 
the purpose perfectly well — wet them 
on both sides with a soft sponge dipped 
in water, and paste them together with 
the size No. 2. While they are still wet 
lay them on a table, and place them 
upon a smooth slab of writing slate 
somewhat smaller than the paper, turn 
up the edges of the paper, and paste 
them on the back of the slate, and then 
allow the paper to dry gradually. Wet 
as before three more sheets of the same 



kind of paper, and paste them on the 
others, one at a time * cut off with a 
knife what projects beyond the edges of 
the slate, and when the whole is per- 
fectly dry, wi*ap a small piece of slate 
in coarse sand-paper, and with this 
rubber make the surface of the paper 
quite even and smooth. Then paste ou 
an inside sheet, which must be quite 
free from spots or dirt of any kind ,* cut 
off the projecting edges as before, and 
when dry rub it with fine glass-paper, 
which will produce a perfectly smooth 
surface. Now take ^ pint of the size 
No. 1, melt it with a gentle heat, and 
then stir into it 3 table-spooonfuls of 
fine plaster of Paris ; when the mixture 
is complete pour it out on the paper, 
and with a soft wet sponge distribute it 
as evenly as possible over the surface. 
Then allow the surface to dry slowly, 
and rub it again with fine glass-paper. 
Lastly, take a few spoonfuls of the size 
No. 1, and mix it with three-foui*ths its 
quantity of water ; unite the two by a 
gentle heat, and when the mass has 
cooled, so as to be in a semi-gelatinous 
state, pour one-third of it on the surface 
of the paper, and spread it evenly with 
the sponge; when this has dried pour 
on another portion, and afterwards the 
remainder; when the whole has again 
become dry, rub it over lightly with 
fine glass-paper, and the process is com- 
pleted ; it may accordingly be cut away 
from the slab of slate, and is ready for 
use. The quantity of ingredients above 
mentioned is sufficient for a piece of 
paper 17J by 15J in. Plaster of Paris 
gives a perfectly white surface; oxide 
of zinc mixed with plaster of Paris, in 
the propoi*tion of 4 parts of the foi*mer 
to 3 of the latter, gives a tint very 
nearly resembling ivory; precipitated 
carbonate of barytes gives a tint inter- 
mediate between the two. 

Manifold Writing Papers. — The white 
paper is only very fine thin writing 
paper. The black is soft paper, pre- 
pared by being smeared with a com- 
position of grease aud plumbago or 
lampblack ; this mixture is allowed to 
remain on for 12 hours, and the paper 
then wiped smooth with a piece of wool 
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or cottoQ-waste. Place white paper over 
black, and write with a blunt point. 

Enamelled Paper, — 1 lb. of parch- 
ment cuttings, I lb. of isinglass, and 
i lb. ol gum arable, in 4 galls, of water, 
are boiled in an iron kettle until the 
solution is reduced to 12 quarts; it is 
then removed from the fire and strained. 
The solution is divided into three parts 
of 4 quarts each ; to the first portion 
is added 6 lbs. of white-lead, ground 
fine in water ; to the second portion is 
added 8 lbs. of white-lead, and to the 
third is added 6 lbs. of white-lead. The 
sheets of paper are stretched out upon 
flat boards and brushed over with a thin 
coat of the first mixture with an ordi- 
nary painter's brush ; the paper is then 
hung up to dry for 24 hours. After 
this the paper is ready to receive a coat 
of the second mixture, and again hung 
up to dry for 24 hours; the paper is 
then treated in the same way with the 
third mixture, and dried for 24 hours. 
After this it receives a high gloss, which 
is obtained by laying the work with its 
face downwards on a highly-polished 
steel plate, and then passing both with 
great pressure between a pair of power- 
ful rollers. It is to be regretted that 
this enamelled surface is not very 
durable, as it comes off after wetting. 
To prevent this, a solution of some 
resinous substance may be added in the 
last operation. 

Parchment Paper. — Dip ordinary un- 
sized paper for 5 or 6 seconds into 
dilute sulphuric acid, and wash with 
extremely weak ammonia. 

Test Papers are prepared by unifoi*mly 
wetting sheets of unsized paper in solu- 
tions of litmus, buckthorn berries, Bra- 
zil wood, or other particular colouring 
matter required. 

Lithographic Transfer Paper. — Make 
strong separate solutions in hot water of 
gum arable 2 parts, by weight ; starch, 6 ; 
alum, 1. Mix, and whilst moderately 
hot, give the paper two or three coats 
with a brush, allowing each ooat to dry 
before the next is applied; finish by 
pressing. Another plan is to smear the 
Daper with several cold coats of thin 
4|id then i^se solutions of white 



starch and gamboge water, allowing 
each coat to dry as before. Paper thus 
prepared is written on with litho. trans- 
fer ink, the back wetted, placed on a 
clean stone, and run through the press, 
when a reverse copy is obtained, which 
can be printed from in the usual way. 

Wood Pulp for Paper. — Paper-makei-s 
at the present moment are surround «.'d 
with many difficulties, owing to the high 
price of materials and the unremunera- 
tive price of paper. Wood pulp has 
lately had a good deal of attention ; it is 
now about the cheapest thing available, 
but must be worked with great care, or 
it will give a great deal of trouble. It 
requires to be worked in an engine by 
itself, unmixed with other materials; 
the roll should never under any circum- 
stances be allowed to do anything but 
clear the stuff. Bleach is poison to it, 
and it requires more tinting if for print- 
ing paper than other material ; a good 
dose of ultramarine and roseine making 
it a delicate purple-grey ; if used in 
conjunction with straw it entirely de- 
stroys the harsh crackling feel of paper 
made from a large portion of straw ; 
and, lastly, it absorbs hai'dly any power, 
and will help the turn out more than 
anything else, waste-papers not excepted. 
The greatest troi^ble to contend with in 
wood pulp is the uncei*tainty of mois- 
ture ; this is a constant source of annoy- 
ance, and leads to disputes between tho 
vendor and consumer. Some pulp in- 
voiced at 50 per cent, moisture will 
often be found to contain 70 per cent., 
or even more. This, of coui-se, upsets 
one*s calculation of the cost of dry stuff 
or yield in paper. Makei*s of wood pulp 
intended for the open market should, 
therefore, sample their bales, and having 
dried the samples by artificial means, 
carefully ascertain the percentage of 
moisture contained, by deductmg net 
weight of dry pulp from gi*oss weight of 
pulp in bale, and invoice their goods 
faithfully as per sample. Consumers 
must not forget, however, that pulp 
stored in a damp place will absorb mois- 
ture from the atmosphere, whilst if 
stored in a warm dry room the bales 
will lose weight. The invoices wouM 
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be thus all the more reliable if the 
vendor stated the percentage of mois- 
ture in the pulp at a certain named 
temperature. 

Staining Paper. — Yellow, — Paper 
may be stained a beautiful yellow by 
the tincture of tuimeric fonned by in- 
fusing an ounce or more of the root, 
powdered, in a pint of spirits of wine. 
This may be made to give any tint of 
yellow, from the lightest straw to the 
full colour, called French yellow, and 
will be equal in brightness to the best 
dyed silks. If yellow be wanted of a 
warmer or redder cast, annatto, or dra- 
gon's-blood, must be added. The best 
manner of using these, and the following 
tinctures, is to spread them even on the 
paper, or parchment, by means of a 
broad brush, in the manner of var- 
nishing. 

Crimson, — ^A very fine crimson stain 
may be given to paper by a tincture of 
Indian lake, which may be made by in- 
fusing the lake some days in spirits of 
wine, and then pouring off the tincture 
from the dregs. It may be stained red 
by red ink. It may also be stained of a 
scarlet hue by the tincture of dragon's- 
blood in spirits of wine, but this will not 
be bright. 

Green, — Paper or parchment may be 
stained green, by the solution of verdi- 
gris i» vinegar, or by the crystals of 
verdigris dissolved in water. 

Orange. — Stain the paper or parch- 
ment first of a full yellow by means of 
the tincture of turmeric ; then brush it 
over with a soluilon of fixed alkaline 
salt, made by dissolving ^ oz. of poarl- 
ash, or salts of tartar, in a quart of 
water, and filtering the solution. 

Purple. — Paper or parchment may be 
stained purple, by archil, or by the 
tincture of logwood. Brush the work 
several times with the following log- 
wood decoction ; — 1 lb. of logwood 
chips, I lb. of Brazil wood, boiled for 
1^ hour in a gallon of water. When 
dry, give a coat of pearlash solution, 
1 dram to a quart, taking care to lay it 
on evenly. Th3 juice of ripe privet 
berries expressed will also give a purple 
4ye. 



Staining Parchment, — Blue, — 1. Dis- 
solve verdigris in vinegar, and brush over 
with the solution hot till it becomes a 
perfect green, then well brush over with 
a solution of pearlash, 2 oz. to the pint, 
until it becomes a good blue. 2. Use the 
blue stain for wood, viz, copper filings 
dissolved in aquafortis ; the material 
must be well brushed over with it, and 
then brushed over with a hot solution 
of pearlash, same strength as above, 
until it assumes a perfectly blue coloui*. 
3. Boil 1 lb. of indigo, 2 lbs. of wood, 
and 3 oz. of alum in a gallon of water ; 
brush well over until thoroughly stained. 

Red. — 1. Boil 1 lb. of Brazil wood and 

1 oz. of pearlash in a gallon of water, 
and while hot brush over the work until 
of a proper colour. Dissolve 2 oz. of 
alum in a quaH of water, and bioish this 
solution over the above before it dries. 
2. Use a cold infusion of archil, and 
brush well over with a pearlash solution, 

2 drams to the quai't. 
Incombustible Paper may be made by 

mixing with the pulp a fluid obtained 
by adding to an aqueous solution con- 
taining If oz. of pure tallow soap, just 
enough alum to completely decompose 
the soap. The paper made with this 
requires no size. 

Bleaching Paper, — Paper which has 
been veiy imperfectly bleached may be 
rendered thoroughly white by pouring 
upon it in succession, as dilute solutions, 
3^ parts alum, 1 part chloride of barium, 
a little free hydrochloric acid, and 
^ part calcined chalk — stirring well 
during the operation. The fibres of the 
paper become firmly coated with the 
brilliant white sulphate of baiytes which 
is formed. 

Pollen Poucder, or Paper Powder, — 
Boil white paper, or paper cuttings, in 
water for 5 hours. Pour off the water, 
pound the pulp in a Wedgwood mortar, 
and pass through a fine sieve. This 
powder is employed by the bird stuffers 
to dust over the legs of some birds, and 
the bills of others, to give them a pow- 
dery appearance ; also to commumcate 
the downy bloom to rough-coated arti- 
ficial fruit, and other purposes of a sinu- 
lar nature ; it makes e' 



430 



WORKSHOP RSCSIPTS. 



Papier-Macli^. — Two modes of 
making articles of papier-mache are 
adopted ; — either by gluing or pasting 
different thicknesses of paper together, 
or by mixing the substance of the paper 
into a pulp, and pressing it into moulds. 
1. The Hrst mode is adopted principally 
fur those articles, such as trays, in which 
a tolerably plain and flat surface is to 
be produced. Common millboard, such 
ns forms the covei*s of books, may give 
some idea of this sort of manufacture. 
Sheets of strong paper are glued to- 
gether, and then so powerfully pressed 
that the different strata of paper become 
as one. Slight curvatures may be given 
to such pasteboard when damp, by the 
use of presses and moulds. Articles 
such as snuff-boxes are made by gluing 
pieces of paper cut to the size of the 
top, bottom, and sides, one on another, 
round a frame or mould, which is after- 
wards removed. 

Polish. — Articles made of pasteboard 
have a fine black polish imparted to 
them in the following manner ; — After 
being done over with a mixture of size 
and lampblack, they receive a coating 
of a peculiar varnish. Turpentine is 
boiled down until it becomes black; 
and three times as much amber in 
fine powder is sprinkled upon it, with 
the addition of spirit or oil of tur- 
pentine. When the amber is melted, 
some sarcocolla and more spirit of tur- 
pentine are added, and the whole well 
stirred. After being strained, this 
varnish is mixed with ivory-black and 
applied in a hot room, on the papier- 
mach^ articles, which are then placed 
in a heated oven. Two or three coat- 
ings of the black varnish will produce 
a durable and glossy surface, impervious 
to water. 2. Papier-mache', properly 
so called, is that which is pressed into 
moulds in the state of a pulp. This 
pulp is generally made of cuttings of 
coarse paper boiled in water, and beaten 
in a mortar till they assume the con- 
sistence of a paste, which is boiled in a 
solution of gum arable or of size, to 
give it tenacity. The moulds are carved 
m the usual way, and oiled, and a pulp 
poured into them; a counter-mould 



being employed to make the cast no- 
thing more than a crust or sheU, as io 
plaster casts. In some maiia£u;tories, 
instead of using cuttings of made paper, 
the pulp employed by the paper-maker 
is, after some further treatment, poured 
into the moulds to produce papier- 
m&ch^ ornaments. 

Uses of Papier-mach^^-^lt has now, 
in some cases, superseded the carved 
and composition ornaments employed to 
decorate picture and glass frames ; but 
it is in the ceilings and walls of rooms 
and the interiors of public buildings 
that papier-m&ch^ is found most valu- 
able. Plaster and composition ornaments 
are ponderous; carved ornaments are 
costly ; but those of papler-mach^ are 
light and of moderate price. Maps in 
relief arc also occasionally made of 
papier-mach^. Paper roofs have been 
occasionally used. Sheets of stout paper 
are dipped in a mixture of tar and 
pitch, dried, nailed on in the manner 
of slates, and then tai'red again; this 
roof is waterproof, but unfortunately 
very combustible. 

Paper Casts from the ^n^fi^.^.This 
method of obtaining facsimiles of sculp- 
ture in basso-relievo is very easy. Stiff, 
unsized, common white paper is best 
adapted for the purpose. It should be 
well damped; and, when applied to 
sculpture still retaining its colour, not 
to injui*e the latter, care should be 
taken that the side of the paper placed 
on the figures be dry — that is, not the 
side which has been sponged. The paper, 
when applied to the sculpture, should 
be evenly patted with a napkin folded 
rather stiffly ; and, if any part of the 
figures or hieroglyphics be in intaglio 
or elaborately worked, it is better to 
press the paper over that part with the 
finger. Five minutes is quite sufficient 
time to make a cast of this description ; 
when taken off the wall, it should be 
laid on the ground or sand to dry. 

Composition Ornaments for Pic- 
ture Frames. — Mixing, — The prin- 
cipal ingredients are glue, water, linseed 
oil, rosin, and whiting, which are com- 
bined in such proportions as to make a 
mixture soft enough for working, while, 
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at the same time, it should be so tough 
as not to crack, and should harden in a 
few hours if'iihe ornament be thin, or in 
a day or two if it be more massive. The 
state in which it is used hj the orna- 
ment maker is that of a stiff dough ; and 
the making of it resembles the process by 
which the baker makes his dough. The 
proper amount of glue is steeped in water, 
which is heated to dissolve the glue; 
while the oil and rosin are melted in a 
separate vessel, and then poured into the 
vessel containing the melted glue. The 
whiting is pounded, and placed in a tub 
or pan — being previously warmed if the 
weather be damp and cold — and the 
hot melted glue, oil, and rosin is 
poured upon the whiting, and then well 
mixed up with it, and kneaded, rolled, 
and beat, until it becomes a smooth, 
tough, elastic kind of dough or putty. 
It may then either be used at once, or 
may be laid aside for future use; but, 
whenever it is used, it must be wanned, 
either before a fire or by admitting steam 
to act upon it, because, when cold, it is 
too hai'd and stiff for use. 

Moulding. — The manner of using this 
composition is to press it into moulds; 
the preparation of which is the most 
important part of the business : it is gene- 
rally done by men who are not en- 
gaged in making the ornaments them- 
selves. The moulds are usually made 
01 boxwood, which, by its smoothness of 
grain, admits very fine figures to be cut 
in it, and is very durable. The mould 
carver has to proceed with his work in 
an opposite way to the ordinary carver ; 
for he must make depressions or hollows 
instead of raised projections, and pro- 
jections instead of hollows. The mould 
carver makes his mould look, in every 
part, directly the reverse of what he 
wishes the ornament to appear. 

Carved Moulds. — ^The block of wood 
being planed and smoothed, the carver 
draws on its surface a representation of 
the object which he wishes to cai've, and 
then proceeds to work out the minute 
details. The tools used in this cai*ving 
are exceedingly fine and sharp, some of 
them not exceeding one-twentieth of an 
inch in width. These are, as in com- 



mon carving, mostly gouges, with va- 
rious degrees of curvature. The sharp- 
ening of them is a matter ofgreat nicety, 
and in some cases requires files made of 
very fine wire. The block of boxwood 
is moistened with oil during the process 
of cutting, in order to facilitate the pro- 
gress of the tool. The cuts are, in the 
first instance, made perpendicularly from 
the surface of the wood, and afterwards 
varied into the necessary directions to 
produce the pattern. In order to know 
how to vary the depth of different parts 
of the mould, the cai*ver must either be 
guided by the accuracy of his eye ami 
the correctness of his taste, or he must 
have another mould of the same pattern 
before him. 

Cast ilfcmild5.*^^ometimes moulds are 
made by casting, the material being brass, 
copper, pewter, lead, or sulphur. A 
model, representing the object which it 
is desired to produce, is made of com- 
position or plaster, and is placed on a fint 
stone, and surrounded by a raised border 
or edging, so that it lies in a cell or 
trough. The model is then oiled, and 
the melted metal or sulphur is poured 
on it, so as to entirely cover it. When 
cold, the raised border is broken away, 
the mould taken up, and the model re- 
moved from within it. It is then im- 
bedded in a wooden case to preserve it 
from injury, and to fit it for the better 
reception of the composition. Some- 
times brass moulds are made in this way, 
and afterwards chased; that is, the 
minuter details of ornament are cut, or 
rather scratched, by very fine tools. 
When the mould, whether of wood, 
metal, or sulphur, is to be employed to 
cast ornaments, it is brushed over with 
oil, to prevent the adhesion of the com- 
position. A piece of composition, large 
enough for the intended purpose, is then 
taken up in a warm soft state, and 
pressed into the mould by the hand. A 
wet board is laid upon the surface oi 
the composition, and the whole is put 
into a powerful screw-press, by which 
the composition is pressed into evej*y part 
of the mould, however deep and minute 
it may be The same pressure makes 
th« upper surface of the compositioD 
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adhere to the wetted board, so that, 
when it is taken out of the press, the 
mould may be pulled off the ornament, 
leaving the latter adhering to the board. 
When the cast has become a little hard- 
ened, it is cut, or rather sliced off, with 
a broad knife, to the required thickness. 
Fixing. — ^The composition ornament, 
thus made, is exceedingly pliant and 
supple, and may be bent into almost any 
form without breaking or injuring it: 
it is this property which makes these 
ornaments so convenient; as they may 
be applied to the round, the flat, or the 
hollow parts of a frame, with almost 
equal ease. They are fixed on either with 
glue, or, if quite soft and warm, with 
hot water, which, by softening the glue 
contained in the composition, produces a 
sufficiently strong cement; and, in a 
short time, they become sufficiently firm 
and hard to be handled without injury. 
In modern frames which are intended 
to imitate antique carved frames, the 
manner of laying on the various pieces 
of ornament requires much care in the 
workman. If an antique frame, or a 
drawing from it, is given to the orna- 
ment maker to imitate, he must have 
moulds carved of all the various parts, 
so that, when united on the frame, the 
assemblage of composition casts may 
present a facsimile of the frame. If he 
wishes to produce a frame which shall 
possess a general resemblance to old 
})attenis, but without tying himself 
down to any individual pattern, he has 
to depend on his taste and judgment, 
both in the cuttins^ of moulds and in 
the disposition of the various pieces of 
oruamcut on a frame. This composi- 
tion, being a compact substance, is heavy. 
In this point ciirved ornaments have a 
great superiority over composition ; in- 
deed, the heaviness of the latter was one 
reason which led to the adoption of 
papier-mache ornaments. When papier- 
mach^ ornaments are used, they are cast 
in moulds, resembling those just de- 
scribed. The paper is in the state of a 
pulp ; but there is this difference be- 
tween the two kinds of ornaments. The 
pulp is pressed between two moulds, so 
that the th.ckness of the ornaments is 



seldom more than about a quarter of all 
inch at any part ; thus the ornament is 
of less weight, and there is a saving of 
material. 

To Make a Thermometer. — 
Take a fine glass tube blown into a bulb 
at one end. The bulb is heated, the air 
expands; it is then placed under mer- 
cury, which rushes in as the tube cools, 
and takes the place of the air which was 
driven out by the heat. It is then ma- 
naged so that the mercury should be at 
a convenient spot at the common tem- 
perature. Apply heat to the mercury 
until the column rises quite to the top 
of the tube ; then seal it by applying 
heat, the mercury on cooling leaves a 
vacuum, which is essential to the per- 
fection of the instrument. The great 
point is to graduate it. The freezing- 
point of water or the melting-point of 
ice is always constant ; the boiling-point 
of water is also constant. The baro- 
metric pressure being constant, dis- 
tilled water is made to boil, and the 
thermometer surrounded with the steam 
produced ; the point to which the mer^ 
cury rises is marked off with a file, and 
the freezing-point of water is also 
marked. It only remains to divide the 
interval into degrees, which is arbitrary. 
In England Fahrenheit is used, the space 
between freezing and boiling being di- 
vided into 180, 32 being the freezing, 
and 212 the boiling-foint. Zero is 32° 
below freezing point. In the Centi- 
grade the interval is divided into 100. 
Zero is the freezing-point, and 100° the 
boiling-point. In Reaumur's scale the 
interval is divided into 80. Zero is 
again the freezicg-point, whilst 80° is 
the boiling-point.. To change Centi- 
grade into Fahrenheit, multiply by 9, 
divide by 5, and add 32. To' change 
Fahrenheit into Centigrade, subtract 32, 
multiply by 5, and divide by 9. Ta 
convert the degrees of Reaumur into 
Fahrenheit, multiply those of Reaumur 
by 9, divide by 4, and add 32 ; the sum 
will be the degrees on the scale of Fah- 
renheit. Spirit thermometers are the 
best where great cold is required, inas- 
much as they are difficult to freeze. 
Mercury is best for high temperatores. 
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Acetate of Gopfeb, 235. 

. of lead, 235. 

Acetic acid. 235. 
Aceto-nitrate both, 288. 
Acid-proof cement, 22. 

, tannic, 326. 

Ageing liquor, 40. 
Alabaster, cleaning, 27 
Alcohol barrels, 16. 
Alkali tesUng. 374. 
Albumen, 2&4. 

iodized, 283. 

Albumenized paper, 255. 
Alloy for bells of clocks, 12. 

cymbals and gongs, 12. 

Journal boxes, 12. 

tam-tams, 12. 

Alloys, 9-14, 

fusible, 12. 

Almond soap, 384. 
Aluminium bronze, 13. 
Alum white, pigment, 93t 
Amalgamatiog salt, 244. 

gilding by, 307. 

Amalgam, gilding copper by, 311. 

gold, 238, 307. 

Amber, to dye silk, 32. 

to dye woollen, 35. 

to mend, 14. 

to work, 14. 

varnish, 67. 

Ammonia, 238. 
Aniline colours, 33. 
Animal fats, 373. 
Annealing glass, 57. 

steel, 338. 

Anodes, 246. 
Antimonial soap, 385. 
Antimony deposits, 221. 
Anti-friciion grease, 333. 

metal, Belgian, 334. 

Anti-rust varnish, 359. 

Apparatus, impervious cement for, 24. 

Aquafortis, 13. 

Aqua regis, 14. 

Aquariums, cement for, 22. 

Architectural cemept, 25. 

Argentiimeter, 250. 

Armenian or Jeweller's cement, 22. 

Arsenic, flux for, 349. 

Artificial gold, 11. 

<-— grindstone, 403. 

— gums, 340. 

— ivory, 371 

light, photography 1^, 287. 

— motlwr-of-peArl buttons, 339. 



Ashes, treatment of electro waste 223. 
Ash, soda. 374. 
Ash vat, 38. 
Asphalte varnish, 66. 
Attrition metal. Babbitt's, 9. 
Autogenous soldering, 367. 
Awnings, waterproofiT)g, 368. 
Axles, lubricating composition for, 334. 
Azure blue, 96. 

Babbitt's ArrRrriON Metal, 9. 

Back<;round in photography, 290. 

Backing positives, varnish for, 72. 

Balsam of sulphur, 52. 

Band-saws, brazing and resetting, 366. 

Bark decoction, tanning by, 322. 

Barometer scales, silvering for, 318. 

Baths and silver solutions, reducing old, 290. 

Baths for magic-lantern slides, 288. 

Bedsteads, red stain for, 418. 

Beech, to stain mahogany colour, 417. 

Beef tallow, 373. 

Bell metal, 12. 

Bells of clocks, alloy for, 12. 

Belts, driving, 328. 

Bending glass tubes, 60. 

Benzine, 243. 

Best Britannia, for handles, 11. 

for lamps, pillars, and spouts, 11 

for spoons, 11. 

for spouts, 11, 

Best red brass, 10. 
Bicarbonate of potash, 239. 
Bichloride of platinum, 240. 
Bird-skins, preservative for, 333. 
Bird's-eye maple, graining, 422. 

carriage, graining, 83. 

ground, 419. 

Birds, to skin and stuff, 330. 
Bishulphide of carbon, 246. 
Bisulphite of soda, 245. 
Bitartrate of potash, 239. 
Black brasswork for instruments, 19. 

bronze for brass, 19. 

cotton, to dye, 36. 

—— enamels, 48. 

flux, 349. 

Geneva, to dye woollen, 34. 

^■^ house painting, 105, 109. 

Japan, 67. 

Jet, to dye wooUen, 33. 

ivory, 97. 

— — leather varnish, 69. 

liquor, 40. 

— - marble on wood, 4StS. 
— pigments, 97. 

2 r 



434 



INDEX. 



BUck pigment, Uae, 98. 
—— reviver, 16. 

Bolder, 366. 

iftaio for wood, 418. 

to dje silk. 30. 

Slacking for harness, 328. 

liquid. 16. 

paste, 16. 

Blanched copper, 10. 
Ulockboard. black for. 400. 
Hleaching-honse, arrangement of, wax, 354. 
Bleaching ivory, 15, 370. 
— — palm-oiU 372. 

paper, 14, 429. 

powder, 15. 

— — prints, and printed books, 15. 
silk. 14. 

— sponge. 16. 
wax. 342, 354. 

— wool, 14. 

Blister removing from veneer, 412. 
Blisters in photography, 280. 
Bloe, asure, 96. 
Blue-black, 16. 

ink, 343. 

pigment, 98. 

calx. 62. 

cobalt, 97. 

— — enamels, 48. 

Iiouse paint, 106. 

ink. 346. 

lake, pigment, 92. 

to dye cotton, 37. 

silk, 31. 

woollen, 34. 

pictures, 291. 

pigments. 96. 

Prussian, 97. 

«— ~ royal, to dye silk, 31. 

woollen, 34. 

Saxon. 97. 

— soluble, 16. 

— royal, 38. 

— — vat, 39. 

woollen spirit. 40. 

Boiler incrustation, IC 
Boiling soap, 377. 
Bone fat, 373. 

polishing, 89. 

Bones, glue from, 341. 
Bookbinders' paste. 41. 
— — varnish, 71. 
Bookbinding. 394-401. 

without tools, 398. 

Book-edges, burnishing; 409. 

marbling, 399-401. 

Books, gilding and finishing, 309. 
Boot and shoe making. 329. 
Boot-top liquid. 328. 

Boots, varnish for, 328. 

Botany Bay wood, to imitate, 418. 

Bottle corks, cement for. 22. 

Bougies, parlour, 359. 

—~ transparent^ 358. 

Bouquet suap. 384. 

Brass articles, to bronze, 18. 

bath, arrangement of, 186. 

correcting, 185. 

— for steel, iron, and tin, 185. 



Brass, bath for xinoi, 186. 

lolntionfl for. 184. 

— - brightening and colouring. If. 

common, for castings, 10. 

deposits, 183. 

— colour of, 185. 

for turning, 10. 

hard, for casting. 10. 

lacquer for, 75. 

melting, IC. 

plating. 186. 

polishing. 402. 

red. 10. 

rolled, 10. 

silvering. 317. 

solder for, 366. 

solder for iron, 366, 

to dean, 28. 

to prepare for lacquering; 74. 

to tin, 336. 

wires, tinning. 337. 

yellow. 10. 

Brass-work for instrumoits. black, 19 

re-lacquering, 74. 

Brassing lead or pewter. 186. 

Brazil-wood take, pigment, 92. 

Brazing saws. 366. 

Bremen green, 94. 

Brightening and colouring brass, 16. 

tarnished Jewellery, 319. 

Britannia metal, 10. 

for casting, 10. 

for registers, 10. 

— — for spinning, 10. 

hardening for, 10. 

silver plating, 214. 

Britannia ware, suldcr for, 364. 
Bronze, antique. 235. 

black. 235. 

for brass, black. 19. 

for cutting instruments, IT. 

for medals, 17. 

— — for ornaments. 17. 

for statuary, 17. 

gold, 5L 

green, 19. 

Uquid. 17. 

metal, 11. 

powders, 17 

silver, 18. 

Bronzing copper utensils, 19. 

electrotypes, 20. 

gas fittings, 18. 

gold powder for. 18. 

— gold size, 306. 

inlaid work, 418. 

iron, 19. 

paper, 18. * 

plaster, 18. 

small brass articles, 18. 

wood, 18. 

Brown, cinnamon, to dye woollen, 34 
dark, to dye woollen, 34. 

— cotton, to dye, 36. 
enamel, 49. 

French, to dye wooUen, 34. 

hard spirit varnish, 70. 

house paint, 105. 

olive, to dye woollen, 34. 



INDEX. 



435 



Brown, stain for wood, 418. 

to dye cotton, 36. 

to dye cotton madder, 36. 

Browning gun barrels, 21. 
Brunswick black, 67. 
— green, 94. 
Brushes, hair for, 411. 

varnish, 73. 

Buff-colour house point, f 08. 
Buff leather, cleaning, 329. 

to dye cotton, 38. 

silk, 32. 

woollen, 35. 

Bullet metal, 13. 

Bullocks' horns, polishing, 407. 

Burning lead, 361. 

Burnish gold, 49. 

Burnishing, 216, 407-409. 

Burnishers, 407. 

Burnished gilding, 298. 

on glass, 300. 

gilt frames, 304. 

Cabinet Portraits, 295. 

varnish, 64. 

work, polish for, 87. 

Calculatii^ length of camera, 288. 
Calf-skms, to ttm, 322. 
Calx, blue, 62. 
Camera, copying, 287. 

solar, 288. 

stereoscopic views, 287. 

twin lens, 286. 

Cameos, to carve, 21. 
Camphor savonette, 386. 
Caudles, 350. 
Cauls, veneering, 411. 
Carbon prints, colouring, 279. 

oil-colours, 280. 

retouching, 280. 

water-colours on, 280. 

Cardboard, transferring photographs to, 277 
Cardwork, to varnish, 68. 
Carminated lake, 92. 
Carmine, 91. 
Carriage graining, 83. 

bird's-eye maple, 83. 

curled maple, 84. 

pollard oak, 83. 

Carriage Japan, 79, 83. 

painting, 79. 

colouring, 80. 

green colours, 82. 

ironwork, 80. 

l^e colours, 82. 

priming, 80. 

rough-stuffing, 80. 

rubbing down, 80«, 

second coat, 80. 

to prepare raw oil for, 81. 

varnishing and striping, 80. 

yellow colours, 81. 

Carriages, repainting, 82. 

Carriage varnish, 64, 65. 

Carved cabinet work, polish for, 87. 

Carving, polishing wood, 85. 

Cart coverings, waterproofing, 368. 

Casing books, 396. 

Casting, Britannia metal for, 10. 



CastingB. softening, 26. 
Cast iron, cleaning, 176. 
— — silvering, 319. 

softeninft 26. 

— — soldering to brass, 366. 
Casts, paper, 430. 
Cast steel, tempering, 26. 
Catgut, to make, 21. 
Caustic, lunar, 239. 

— soda, 374. 
Cement, add proof, 22. 

aquariums, 22. 

-— architectural, 25. 
Armenian, 22. 

— bottle corks, 22. 

builders' waterproof mastic, 123. 

Chinese, 24. 

cracks in wood, 24. 

cutlers', 22. 

elastic, 23. 

engineers', 25. 

—— for iron pots and pans, 25. 
—— Indianite, 23. 

iron, 25. 

for ivory or mother-of-pearl, 23. 

for Jet, 23. 

— — Jewellers', 22. 

for Joining metals, glass, 24. 

for Joints, 25. 

for leather, 24. 

— London, 25. 

for marble, 24, 389. 

for meerschaum, 23. 

— for mounting photographs, 23. 
plumbers', 23. 

— — turners', 23. 

— for water-tight wood vessels, 21. 
Cements, 22-25. 

—— how to use, 22. 
Chairs, red stain for, 418 
Chalks, 348. 
Chamois leather, 325. 

to dye silk, 32. 

Cheap bronze, 17. 

india-rubber cement, 23. 

Chemical cement, 25. 

soldering, 365. 

Chinese cement, 24. 
— — lacquer-work, 76. 

silver, 13. 

white, 94. 

Chisels, tempering, 26. 
Chloride of gold. 240. 

ofUme, 16. 

opalotype, by coUodio, 294. 

of silver, 240. 

— of silver from washing of prints, 292. 
of zinc 241. 

Chocolate-colour house paint, 108. 
Choosing gums and spirits, 73. 
Chrome green, 95. 

yellow, 96. 

Cinnamon brown, to dye silk, 30. 
Cinnamon soap, 385. 
Claret, to dye cotton, 36. 

to dye silk, 31. 

to dye woollen, 34. 

Clarifying oil for varnish, 62. 
-•-' tallow, 353. 
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Desllvering, 319. 
Dense n^atives, to produce, 293. 
Developer, varieties of iron, 294. 
Developing bath for magic-lautern slides, 288. 

, ooUodio-albumen process^ 284. 

, tannin process, 286. 

Development of magic picture, 291. 

Diaphanie, varnish for, 69. 

Dips. 356. 

Dissolved gold, gilding with, 307. 

Dissolving gold, 307. 

Distemper for photographic backgrounds, 1 16. 

Distemper, pollard oak, in, 423. 

Dove marble on wood, 425. 

Drab-colour bouse paint, 108. 

Drab, to dye cotton, 37. 

silk, 32. 

woollen, 36. 

Draughtsmen, receipts for, 1-8. 
Drawing board, 1, 2. 

instruments, 2. 

paper, 1. 

Drawing on stone, 162. 

on glass, 58. 

crayons for, 30. 

Drayton's process, silvering glass, 315. 

Driers, 105. 

Drilling glass, 69. 

Drop-lake, pigment, 91. 

i>ry collodion process, 281. 

Dry process, opalotypes by, 294. 

Drying oils, 114. 

oil, resinous, 115. 

photographs. 280. 

Dyeing, black liquor for, 40. 

cotton, 36. 

ivory, 370. 

leather, 326. 

silk, 30. 

wood for veneers, 412. 

woollens, 33. 

Dynamite, 143. 

Earthenware Body for Pottery, 43. 

Ebonite, 360. 

Ebony stain, 418. 

Edges of paper, gilding, 310. 

EfQuvia from tallow-pans, 351. 

Elaidic acid, 374. 

Elastic glue, 41. 

— cement, 23. 

Electric cement, 26. 

Electro-chromic ^ing^ coloured, 221. 

deposits, platinum, 219. 

metallurgy, 170. 

aquafortis for bright lustre, 172. 

br^ht lustre for small articles, 176. 

compound adds, dead lu8ti«, 173. 

dipping in compound adds, 172. 

dipping in nitrate of binoxkie of mer- 
cury, 173. 

lathe for scratchbmsh, 176. 

scratchbrushing, 174. 

whitening bath, 172. 

Electro-plating, silver, 211. 

to prevent silver turning yellow, 314. 

tinning, 180. 

Electrotypes, to bronze, 20. 
Emerald green, 96. 



Emery, fastening on leather, 329. 
Enamelled paper, 428. 
Enamelling slate, 393. 
Enamels for glass, 66. 
— — for porcelain, 48. 

for porcelain painting, 48. 

Engineers' cements, 26. 
Engravers' lamp, 146. 

shade, 155. 

Engraving, aqua-tint, 164. 

— copper-plate, 168, 169. 

— — Hammerton's brush procctMii, 164. 

negative process, 165. 

positive process, 166. 

resin-ground, 164. 

on silver or gold, 169. 

— — on steel. 152. 

steel cylinders, 154. 

— on stone, 162. 

on wood, 146. 

chisels for, 148. 

Engravings, mounting, 8. 
to clean, 28. 

to transfer on glass, 57. 

Enlargement of negatives, 286. 
Enlarging woodcuts, 411. 
Essence, shaving, 386. 
Etching, 154-168. 

aquafortis, 156. 

aqua-tlnta, engraving, 162. 

dry-point, 169. 

glass, 168. 

in, for printing on stone, 152. 

on cast iron, 168. 

on steel, 167, 168. 

re, 160. 

stippling, 167. 

process, avoiding stopping-out, 160. 

test for spirits, 162. 

touching stuff, 163. 

transferring^ 167. 

varnishes, 71, 166. 

Exposure under the negative, 274. 
Extract of indigo, 40. 

Failures in CoixoDio-ALBUUEir Process, 'tai 
Fat lute, 359. 

— oil gold size, 305. 
Fats, 373. 

Fawn-colour house paint, 108. 

to dye cotton, 37. 

silk, 32. 

— woollen, 35. 

Ferrocyanide of potassium, 242. 
Files, renovating, 25. 

softening, 26. 

Film splitting, preventing, 284. 
Filter, cheap, 40. 
Finishing books, 397. 
Fire-balloons, 138. 

lute, 369. 

showers of, 1.39. 

coloured, 139, 140. 

firework making, 123-140. 
Fireworks, brilliant fire, 133. 

blue stars, 129. 

Catherine wheels, 139. 

Chertier's copper, 129. 

Chinese fire, 132. 
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Fireworks, coloured lights, 135. 

coloured stars, 128. 

— crackers, 139, 144. 
— — crimson stars, 129. 

drawing-room, 137. 

^■^ golden stars, 129. 
^■^ golden rain, 130. 
— — green Uc^ts, 135. 

green stars, 129. 

— — Japanese matches, 13? 
^■^ lances, 133, 134. 

lightening paper, 137. 

nitrate of strontia, 129. 

portfires, 130. 

purple lights, 136. 

quickmatch, 131, 138. 

red lights, 136. 

rockets, 124-127. 

roman candles, 130. 

— roseKX>IouTed stars, 129. 
silver rain, 130. 

— squibs, 138. 

tailed stars, 128. 

touchpaper, 131. 

— — tourbillons, 136. 

violet stars, 129. 

white Ughts, 135. 

— white stars, 129. 

yellow lights, 135. 

yellow stars, 129. 

Fireproof cement, 24. 
Flreproofing shingle roof^ 1 17. 
Fishing lines, waterproofing, 369. 
Fish oil, 373. 

Fixing magio-Iantem prints, 288 

Flatting, 108. 

Flexible ivory, 371. 

Flint glass, 53. 

Flock gold size, 306. 

Floor-cloth, manufacture of, 369. 

Fluxes, 349. 

Flux, for arsenical compounds, 350. 

enamel, 48. 

gold, 47. 

Flowers of Erin soap, 385. 
Frames, burnished gilt, 304. 

cleaning gilt, 304. 

ornaments for, 430. 

regilding, 304. 

Freezing, 362. 

mixtures, 363. 

French brown, to dye silk, 31. 

— grey, house paint, 108. 
polish, 86. 

— — polish reviver, 86. 

polishing, 84. 

stopping for, 85. 

Fresco pamting, 109. 

Fretwork, polishing and varnishing, 84. 

Friction polish for iron« 402. 

Frosted ulver, 319. 

Frosting glass, 69. 

Fulminates, 143. 

— — mercury, 143, 

silver, 144. 

gold, 144. 

platinum, 144. 

Furniture cream, 80, 87. 
oils, 87. 



Furniture, oil for darkening, 87. 

paste, 86. 

polish, 87. 

reviver, 87. 

— to varnish, 69. 
varnishes, 69. 

Furs and skins, dressing, 326. 

reviving, 321. 

Fusible alloy. 12. 
metal, 12. 

Qas Balloons, Vaknish fou, 7$^ 
-— fittings, to bronze, 18. 
Galvanic batteries, Bunsen's, 178. 

GaUaud's, 181. 

charge of the, 179. 

DanieU'B. 177. 

Qrenet's, 180. 

Grove's, 180. 

keeping in order, 179. 

Marie-Davy, 180. 

metallic deposits, 18).. 

porous cells, 181. 

Smee's, 180. 

Watt's, 181. 

Galvanic etching. 233. 
Galvanizing iron, 835. 
Galvauoplasm, 223. 

acid batbs, 225. 

— — adhesive deposits, 226. 
— — amalgamating salt, 225. 

apparatus for amateurs, 224. 

baths, 223, 233. 

— batteries, 225. 

— dead-lustre gilding. 226. 

deposits without adhesion. 226. 

filUng with brass solder, 232. 

finishing up the articles, 232. 

high relief, gutta-percha moulds, 231 

imitation mosaic work, 234. 

large apparatus, 224. 

metallization by wet way, 228. 

— — metallization of ceramic articles, 227. 

moulds and mouldings, 227, 232. 

rendering baths impervious, 234, 

non-metallic substances, 227. 

operations with gold or silver, 232. 

phosphorous in bisulphide of car t>on 228. 

plumbago, 227. * 

porous cells, 225. 

separate batteries, 224. 

— ' thick deposits, 223. 

— — undercut patterns, deposits on, 231 

Gelatine, 243, 342. 

solution in tannin process, 28S. 

Gellart's green, 95. 

German i&ver, 11. 

Frick's, 13. 

soldering, 364. 

to polish, 403. 

Gildhig. 188, 199, 296. 

burnished or water, 298. 

by amalgamation, 307. 

diluted bath, 191. 

— dipping, 188. 

fire, 202. 

•^—mercury, 202. 

stirring and gold amalgam, 191. 

colouring proces, 189. 
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Gilding, copper by amaigam, 811. 

deiad lustre, 204. 

for JeweUeiy, 246. 

dipping bath with bicarbonates, 191. 

• Dutertre's process, 191. 

glass and porcelain, 308. 

gold bath. 188. 

gold powder for, 306. 

graining, 198. 

Grecian, 307. 

•— — green and white, 190. 

hard, dead lustre for clocks, 246. 

in colours, 307. 

Japanners', 298. 

iron and steel with gold solution, 307. 

leather, 309. 

of picture frames, 301. 

oil on wood, 296, 297, 

on glass, 308. 

— glass, burnished, 300. 
paint, 306. 

porcelain, glass, or crystal, 190. 

steel, 311. 

rinc, 306. 

or finishing books, 309. 

ormulu, 190, 246. 

pottery, 306. 

red lustre, green for, 246. 

resists, 199. 

signs or letters, 298, 299. 

silver, 190. 

silver parts, preparation of the, 197. 

silver powder, 198. . 

soft dead lustre, 246. 

the edges of paper, 310. 

thin wires, 200. 

watch parts, 197. 

— — wax for, 246. 

with dead lustre, 201. 

dissolved gold, 307. 

partly dead lustre, 203. 

shell-gold, 192. 

the brush or shell-gold, 192. 

— the rag, cold, 191. 

— — writings on paper or parchment, 310. 

zlne d^ lustre, 203. 

Gilt articles, dissolving gold fh>m, 206. 

varnish for, 69. 

copper and silver, gold from, 311. 

frames, tmmished, 304. 

frames, cleaning, 304. 

Glass and porcelain gilding, 308. 

botUe, 54. 

burnished gilding on, 300. 

cements for JoinUig, 24. 

cleaning, 59. 

colours for, 54. 

—— common whidow, 54. 
crown, 54. 

— cutting, 57. 

darkening, 60. 

drilUng, 59. 

deadening colour on, 67. 

enamel for, 66. 

— — etching on, 57. 
— -mnt,63. 

for magic lantern, painting, 58. 

— — frosting, 59. 
— — gUding on, 808. 



GLiES and porcelain, globes, silvering, 317. 

hard, for colour, 54. 

manufacture of, 53. 

Glass or crystal, gilding on, 190. 

painting and staining, 65. 

painting for magio lantern, 58. 

— — plate, 54, 56. 

ribbed plate, 65. 

— — seals, to make, 340. 

sheet, 54. 

silvering cmrved, 316. 

soluble, 54. 

spicule, silvering. 316. 

— — stains and enamels, 56. 

staining, black flux for, 56. 

stencilling upon, 68. 

strass, 54. 

to anneal, 57. 

to draw upon, 68. 

to powder, 60. 

to transfer engravings on. 57 

— — tubes, bending, 60. 

varnish, 72. 

\(-riting upon, 68. 

Glazes, ceramic ware, 44-47. 

frit for, 46. 

Ghize, blue and green edge. 45. 

blue printed flux under, 47 

Glaze, porcelain, 44. 

wheels for steel, 403. 

white earthenware, 45. 

yellow, 46. 

Glazing windows, 64, 65. 

paintings, 102. 

Glaziers' solder, 367. 

Glue, manufacture of common, 341. 

elastic, 41. 

— — fh)m bones, 341. 

liquid, 41. 

manufacture of, 84L 

marine, 41. 

melting, 41. 

portable, 41, 

rice, 41. 

to resist heat, 41. 

to resist fire, 370. 

Glycerine soap, 384. 
Gold, amalgam of, 307. 

'• and black marble on wood, 426. 

artificial, 11. 

bath, 195, 196. 

burnish from green gold, 49. 

brown gold, 49. 

colour house ^nt, 108. 

dissolving, 307. 

from gilt articles, 206. 

electroplatii^, 192-196. 

engraving on, 169. 

extraction of, 221. 

electro-gildii^ baths, 192. 

from copper and silver, separating, 311 

ftx>m old toning hath, 291. 

gilding with diMoived, 307. 

green and white, 196. 

heightening colour of, 311. 

ink, 349. 

leaf for iUuminaUon, 312. 

line engraving on, X70. 

lustre, 60. 
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Gold, moMic, 17. 

new, 197. 

paper-hangfngB, 312. 

Fersian, lustre, 50. 

— — pink or new, 197. 

powder for brousiog, 18. 

gilding, 306. 

red, 197. 

removing solder from, 367. 

size, 18, 305, 3u6. 

Japanners', 65. 

solder, 364-366. 

solutiun for iron or steel, 307. 

— ~— solution of, 51. 

varnish, 69. 

Golden vamish, 73. 
Oood Britannia metal, 10. 
Graiuing oak in distemper, 422. 

roller, 424. 

woods, 419-424. 

Granite on wood, 426. 
Grease antifriction, 333. 
Grecian gilding, 307. 
Green, Borth's, 94. 

black ink, 345. 

Bremen, 94. 

Brighton. 94. 

— — bronze, 19. 

Brunswick, 94. 

chrome, 95. 

colours for carriage painting, 82. 

common pale, to dye silk, 31, 

woollen, 34. 

emerald, 95. 

enamel, blue, 49. 

— glass, 54. 
Qellart's, 95. 

gold, heightening colour o^ 31 1. 

grass, to dye woollen, 34. 

bouse paint, 105. 

ink, 345. 

iris, 95. 

lake, pigment. 92. 

— — manganese, 95. 

njountain, 95. 

• myrtle, to «lye silk, 31. 

or bottle gla^s, 54. 

olive, to dye silk, 32. 

to dye woollen, 34. 

pea, to dye silk, 31. 

to dye woollen, 34. 

pigments, 94. 

Prussian, 95. 

sap, 95. 

Scheele's green, 95. 

— tint pervading photographs, 281. 
to dye cotton, 38. 

— — fast chrome, 38. 

Vienna, or Schweinfurt, 95. 

Grey, stone-colour, house paint, 108. 

to dye woollen, 35. 

Grinding colours for house painting, 106. 

Grindstone, artificial, 403. 

Grounds for graining, 419. 

Gum, 340. 

~— and spirits, choosing, 73. 

arable solutions, to preseiTe, 340. 

artificial or British, 340. 

— — seala, 341, 



Gun JMirreli, to' brown, 21. 
Gun cotton. 141, 
Gun-metal, 13. 
Gunpowder, 144-146. 

saltpetre fh>m damaged, 138. 

(iut, silkworm, 410. 
Gutta-percha, glue for, 41. 
varnish, 73. 

Hair for Brushes. 4li. 

Hair-wood, to Imitate, 423. 

Hamburgh white. 94. 

Hammer, veneering. 412. 

Handles, best Britannia for, 11. 

Hands, removing silver stains from the, 293. 

cleansing the, 27. 

Hard brass for casting, 10. 

glass, receiving colour, 54, 

soaps, 380. 

solders, 364. 

spirit varnish, brown. 70. 

white, 71. 

woods, polishing, 88. 

Hardening for Britannia, 10. 

tallow, 354. 

tools and metals, 26. 

Hardness in photographs, 281. 
Harmony of colours, 1U3. 
Harness, cleaning, 328. 

composition, 328. 

polish, 327. 

paste, 327. 

Hats, to clean, 28. 

Head-banding books, 396. 

Heightening colour of yellow gold, 311. 

Hides, to tan, 322. 

Honey process in photography, 285. 

soaps, 384. 

Horn or tortoiseshell, poUshhig, 89, 406. 

preparation o^ 340, 

Horse fat, 373. 

Hose, leather, preserving, 329. 

House, ice, 363. 

paint, 105. 

cleaning, 109. 

driers for, 105. 

painters' tools, 106. 

painting, 105-109. 

clearcole and finish, 108. 

colours for, 108. 

grinding colours for, 106. 

mixing colours for, 105. 

new work, 107. 

old work, 107. 

Household soaps, 380. 
Hydrochloric acid, 236. 
Hydrocyanic acid, 236. 
Hydrofluoric acid, 237. 
Hydrosulphuric add, 237. 
Hyponltric acid, 235. 

ICB MAKIXG, 363. 

to preserve, 363. 

Illumination, gold leaf for, 312. 

Image, mounting and prquiring for deTeIo» 

ment, 276. 
Imitation mosaic work, 391. 

— silver, 11. 

— tortoiseshell wltb horn, 840. 
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Imitation woods, 416-i24. 
Impasting, 103. 
Impervious cement, 24. 
Impreflsions, metal for taking, 13. 
Incombustible paper, 429. 
Incrustation on boilers, 16. 
Indelible pencil writing, 8. 
Indestructible inks, 344. 
Indianite cement, 23. 
Indian ink, 15, 346. 
India-rubber, 240, 360. 

cement, cheap, 23. 

varnish, 73. 

Indigo, to prepare extract of, 31. 
Inks, 343-349. 

coloured, 345. 

copper-plate printing, 348. 

copying, 343. 

gold, 349. 

green, 346. 

indestructible, 344. 

invisible, 346. 

litho printing, 348. 

marking, 346. 

non-corrosive, 344. 

powder, 344. 

preventing mouldiness in, 344. 

— purple, 345. 
red, 345. 

for stone or marble, 349. 

violet, 346. 

for writing on lithographic stones, 348. 

Inlaid wood, bronzing, 418. 

InlajiDg with mother-of-pearl, 339. 

Instroments, drawing, 2. 

Intensity of negatives^ reducing, 292. 

Invisible inks, 346. 

Iodine soap, 385. 

Iodized albumen, 283. 

Iris green, 96. 

Iron, brass solder for, 366. 

— — casehardening, 27. 

cements, 25. 

—— deposits, 220. 

developer, 293, 294. 

galvanizing, 335. 

gilding, with gold solution, 307. 

— — malleable, 27. 

pipes, soldering, 366. 

tinning, 337. 

polishing, 402. 

— — patterns, varnish for, 66. 

pots and pans, cement for, 25. 

— — stains from linen, removing, 293. 

to bronze, 19. 

to braze without heat, 365. 

to plate, 336. 

to tin, 336. 

— — varnish for, 72. 
Ironstone body for nottery, 43. 
Ironwork, Iriack, 68. 

painting and preserving, 112. 

vamisb, 66. 

Isinglass, 243. 
Ivury, artificial, 371 
cement for, 23. 

— dyeing, 370. 
flexible, 371. 

for mioiAtareib STL 



Ivory paper, 426. 

polishing, 89, 406. 

to bleach, 15. 

Japan Gboditds, 76, 77. 
Japan work, painting, 77. 

varnishing, 78. 

Japanners* gold size, 65. 

gilding, 298. 

Japanning, 76. 

carnages, 79, 83. 

Jasper marble, to imitate on wood. iM, 

to dean, 27. 

Jet black, to dye silk, 30. 

Jet, cement for, 23. 

Jewellers' or Armenian cement, 23. 

rouge, 404. 

— solder, 364. 

Jewellery, brightening tarnished, 319. 
— — to clean, 28. . 
Joints, cement for making, 25. 
Journal boxes, idloy for, 12. 

KETTLB8, Soap, 376. 

King's yellow, 96. 

King wood, to imitate, 418. 

Lao Lake, Pighbiit, 92. 
— • scarlet woollen spirit, 40. 
—— to bleach, 74. 
Lac-water varnish, 74. 
Lace, to sconr, 321. 

to whiten, 16. 

Lacquering, 74. 

to prepare brass for, 74. 

Lacquers, 76. 

Lake colours for coach painting, 82. 

—^ pigments, 91. 

Lampblack, 97. 

Lamps, pillars, and sponts, best Britannia for 

11. 
Lantern slides, magic, 288. 
Lard, 373. 

oil refining, 334. 

Lathe, polishing in the, 87-^9. 
Lathing, 121. 

Lathing and plastering. 120-123. 
Lavender silk spirit, 39. 

soap, 385. 

—^ to dye cotton, 37. 
silk, 33. 

— woollen, 35. 

vat, 39. 

Lead, brassing. 186. 

bnming, 361. 

cleansing. 176. 

colour, house paint 108. 

— deposits, 221. 

pewter, tin, silver-plating. 214. 

pipes soldering. 366. 

plates to Joint, 366. 

sulphate of, 94. 

wmte, 93, 

Leather belts, preserving, 329. 
— - cement for, 24. 

discolouration of, 324. 

dyeing, 325. 

gilding. 309. 

— preservatioo ot 327 
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purlfjing, IIB. 
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MIU picks, tempering. 
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Negatives, iron developer for dense, 293. 

— - reduciDg intensity of, 292. 

— — weak and flat prints from, 281. 

Nets, tanning, 324. 

Neutralizing efQuvia from tallov-pans, 361. 

Newcastle white, 93. 

News-letters, photographic, 295. 

Nickel deposits, 220. 

plating, 220. 

— — plating without a battery, 220. 

Nielled silver, 218. 

Nitrate of binoxide of mercury, 239. 

of iron, silk spirit, 39. 

of potash, 239. 

of silver, 239, 318. 

of silver bath, 283. 

— — — reducing, 292. 
Nitric acid, 236. 
Nitro-glycerine, 142. 
— • sulphate of iron, 39. 
Nitrous acid, 235. 
Nottingham whiter 93. 

Oak Gbouitds, 419. 

in spirit colour, 421. 

stain, 418. 

varnish, 70. 

— — wainscot, to Im'tate, 416. 

Obtaining gold from old bath, 291 . 

Ochres, 98. 

Oils, 372, 373. 

Oil colours, on carbon prints, 2S(>. 

painting in, 99-103. 

Oil gilding on wood, 296, 297. 

— lubricating, 334. 

of lard, refining, 334. 

pollard oak in. 423. 

sketching paper, 101. 

•— watchmakers', 334. 
Oiling or polisliing planes, 86. 
Oils, furniture, 87. 
Oilskins, to repair, 368. 
Oleic acid, 373. 

Olive brown, to dye silk, 31. 

green house paint, 108. 

oil, 372. 

to dye cotton, 38. 

Opalotype pictures, 294. 

Opaque mahogany house paint, 109. 

oak house paint, 108. 

Orange-colour house paint, 108. 
— — enamel, 49. 

flower soap, 385. 

— — lake, pigment, 93. 

to dye cotton, 38. 

— — silk, 32. 

— woollen, 36. 

Organ pipes, metal for, 13. 

Oriental verd antique on wood, 425. 

Or-molu, 13, 190. 

Ornamented woric, polishing, 89. 

Ornamenting book-edges, 396. 

Ornaments for picture frames, 430. 

Orpiment, 96. 

Over-exposure of photographs 280. 

Over-graining, 420. 

Ox gall, purifying, 116. 

Oxide of silver, 51. 

tin, 404. 



Oxidised silver, 218. 
Oxidieing silver articles, dl8. 
Ozokerit, 353. 

Paiitt, Akti-cokbosive, 99. 
-^— bronze, 99. 

economical, 99. 

for wire work, 99. 

gilding on, 305. 

to destroy, 117. 

Painters' cream, 91. 

Pointing and preserving ironwork, 112. 

Painting, badger tools for, 100. 

brushes for oil, 99. 

canvas for, 101. 

-' — carriage, 79. 

cleaning oil brushes, 100. 

easel for, 99. 

fresco, 109. 

glass for magic lantern, 58. 

glazing for, 102. 

gold size for, 102. 

grounds, 101. 

hog-hair tools for, 100. 

house, 106-109. 

impasting, 103. 

mahl stick for, 99. 

megilps, 102. 

— new work, 107. 
oils for, 101. 

— — oil colours, 99-103. 

oil stretching paper, 101. 

old work, 107. 

on vellum, 349. 

palettes for, 99. 

sable brushes for, 100. 

scumbling, 103. 

sign boards, 112. 

to preserve cracked or scaling, 113. 

venicles for colour, 101. 

water colours, 104. 

Paintings, to line old, 116. 

varnishing valuable, 113. 

Palm oil, 372. 
-^— oil soap, 382. 
Paper, 426-428. 

and parchment, gilding writings on. 310- 

bronzing. 18. 

casts. 430. 

drawing, 1. 

gilding edges ot, 310. 

hanging, 118. 

hangings, gold, 312. 

powder, 429 

staining, 429. 

to bleach, 14. 

— to fasten on drawing board, 1. 

transparent painting on, HI. 

•— wateroroofing, 369. 
Papier-machd, 430. 

I'arallel rule, to use, 3. 

Parchment paper, 428. 

——' staining, 429. 

•— uniting to paper or wood, 9. 

Paste, for razors, 405. 

shaving, 386. 

Pavements, 119, 120. 
'— concrete, 120. 
tar 120. 
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Peaoh-oolonr hoiue point, 108. 

to dye woollen* 35. 

Pearl-coloor honae paint, 108. 

white, 93. 

Pearls, to clean, 27. 

Pebbles, catting, 405. 

Pencils, for water-ooloor drowiiigs, 104. 

——' cutting drawing, 1. 

Perftuning soaps, 383. 

Permanent whlt^ pigment, 93. 

Pewter, 13. 

burnishing, 409. 

soft soldering, 365. 

solder for, 384. 

Pewterers* solder, 366. 
Pharaoh's serpents, 146. 
Philosophical instruments, lacquer fur, 75. 
Phosphate of ammonia, 243. 
— of soda, 243. 
Photo-crayon portraits, 270. 
Photographs, cement for mounticR, 23. 
JPhotographero' negative varnish, 69. 
Photographic camera, 248. 

glasses, sizes of; 250. 

lens, 248. 

news-letters, 295. 

pictures, magic, 291. 

pictures, softening of, 255. 

prints, cement for, 23. 

Photx)graphy, 246-295. 

albumenized paper, 255. 

argentometer, 250. 

autotype process, 266. 

background, 291. 

bromide of cadmium, 259. 

by artificial light, 287. 

carbon printing, 266. 

cartes de visite, to varnish, 258. 

collodio^lbumen process, England's, 266. 

ooUodio-albumen process, Ryley's, 265. 

coUodio-bromide process, 266. 

collodion, coating the plate with, 252. 

iodized, 259. 

-— negatives, 254, 260. 

positives, 251. 

— process, 250. 

-^ sensitized, 259. 

spirits of wine for, 250. 

Sutton's wet process, 262. 

copying pictures, 261. 

crystal, enamel, 258. 

darlc room, 247. 

developing, 253. 

diaphanotypes, 270. 

dry collodion process, 281. 

exposure, 252. 

fixing, 253, 257. 

fluid measure, 251. 

focus, 249. 

glass positiTes, general instructions for, 

253. 

gum and gallic acid process, 269. 

beliotype, 271. 

honey process, 285. 

image, tearing in transferring, 281. 

intensifying, 260. 

iodide and bromide solutioa, 253. 

— ~ iodide of cadmium, 259. 
— — Woiytype, 271. 



Fbotography monnting, 258. 

negatives, albumen varnish for, 2€i. 

——' amber varnish for, 261. 

—— developing solatiou for, 259. 

&ults in. 255. 

negatives, fixing solution for, 260. 

nitrate of silver bath lor, 259. 

•— — stopping-out, 260. 

nitrate of silver bath, 252. 

on silk. 290. 

operating room, 246. 

paper, albumenized, 255. 
preparing the, 256. 
'— prints, defects in, 258. 

prints, flxing^ solution for, 260. 

sCTsitising solutiau for, 260. 

pigment employed, 279. 

positives and negatives, 250. 

positive collodion, 252. 

paper, 255. 

prints, to quickly obtain. 261. 

printing process, 255-257. 

sensitive coliodio-gelatine tissue, 278. 

silvering, large mirrors for, 316. 

solution, developing, 252. 

fixing, 252. 

Sutton's, converting negative into po«i< 

tlve, 266. 

Sutton's process^ oi^anifier, 264. 

Sutton's process, varnish for, 265. 

toning, 257. 

toning and fixing in one bath, 261 

toning baths, 260, 261. 

Tannin process, 285. 

uneven texture in finished print,' 281. 

varnish, crystal, 253. 

views and landscapes, 261. 

washing, 258. 

weights and measares used in, 251 

Photo-lithography, 289. 
Photo-micrographs, 295. 
Picture canvas, to prepare, 113. 
Picture frames, composition for, 123, 304. 

ornaments for, 430. 

preparation and gilding of, 301. 

Pictures, magic, photf^gn^hic, 291. 

opalotype, 294. 

to clean, 27. 

Piecing india-rubber, 360. 

leather straps, 329. 

Pier-glass, partially resilvering, 3\5. 
Pigments, 89. 

alum white, 93. 

black, 97. 

blue-black, 98. 
ivory bladk 97. 
lampblack, 97. 
Russian lampblack, 98. 

blue, 96. 

azure, 96. 
cobalt, 97. 
lake, 92. 
Prussian, 97. 

Saxon, 97. 

ultramarine, 96. 

ultramarine auhes, 9%, 

Brazil-wood lake, 92. 

carminated lake, 92. 

cochineallake, 99- 
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Pigments, Derbyshire white, 93. 
>— employed in photography, 279. 

for maxrfo-lantem dides. 58. 

green, Barth's, 94. 

l^men, 94. 

green, Brighton, 94. 

Brunswick, 94. 
chrome, 95. 
emerald, 95. 
Gellart's. 95. 
Iris, 95. 
lake, 92. 
manganese, 95. 
mountain, 95. 

Prussian, 95. 

sap, 95. 

Scheele's, 95. 

Vienna, 95. 

lac lake, 92. 
lakes, 91. 
madder lake, 92. 

massicot or protoxide of lead, 89. 
mfaieral white, 93. 
Newcastle white, 93. 
Nottingham white, 93. 
' orange lake, 93. 
pearl white, 93. 
< permanent white, 93. 
' photographs in, 273. 
red, chalk, 89. 
Indian, 89. 
lake, 93. 
lead, 89. 
light, 89. 

Spanish white, 93. 

sulphate of lead, 94. 

white, 93. 

— Chinese, 94. 

— Hamburgh, 94. 

— Venetian, 94. 

Wilkinson's, 94. 

• white-lead, 93, 94. 

whiting, 94. 

— yellow, 95. 

— chrome, 96. 

King's, 96. 

— — lake, 93. 

Naples, 96. 

Pinchbeck, 11. 
Pink mordant, 40. 

, to dye cotton, 37. 

silk, 32. 

woollen, French, 35. 

Pipes, metal for organ, 13. 

soldering, 366. 

Plain pyrogallic developer, 283. 
Planes, oiling or polishing, 86. 
Plaster, bronzing, 18. 

float and set, 122. 

casts, polishing, 405. 

, to paint, 109. 

Plastering, 121, 122. 
Plate glass, 54. 
—— polished, 55. 
— — powders, 404. 

to clean, 28. 

Plated metal, solder for, 361. 
— silver, 207. 
Platenlsing silver, 318. 



Platlna, oxide of, 61. 
Platinum deposits, 219. 

electro-depositti, 219. 

extraction of, 222. 

Plumbago or black-lead, 244. 
Plumbers' cement 23. 
Plumbers' solder, 365. 366. 
Polish for carved cabinet work, ST. 

furniture, 87. 

harness, 327. 

— — papier mach^, 430. 

turners' work, 87. 

Polished metal, varnish for, 7S. 

ptste glass, 66. 

Polishing hard woods, 88. 

horn and ivory, 406. 

— — horn or tortois^hell, 89 

in the lathe, 87. 

mahogany, 88. 

marble, 387, 393. 

materials, 404. 

metals. 401-405. 

mother-of-pearl, 406. 

or oiling planes, 86. 

ornamental work, 89. 

plaster casts, 405. 

shells, 406. 

slate, 406. 

soft woods, 88. 

the edges of books, S08. 

vulcanite, 405. 

walnut, 88. 

wheels, 403. 

wood carving, 85. 

Pollard oak graining, 83. 

in distemper, 423. 

in oil, 423. 

Pollen powder, 429. 

Pomona green enamel, 49. 

Poppy oil, 373. 

Porcelain body for potting, 43. 

'— enamels for, 48. 

-— electro-gilding on, 190. 

Porphyry, imitath^ on wood, 426. 

— to clean, 27. 

Portable glue, 41. 

Portraits, cabinet, 295. 

Positives, transpu^nt, 287. 

Potash, yellow prussiate of, 242. 

Potassa, 374. 

Pottery, gilding, 49. 50. 305. 

printing oil for, 47. 

-^— stains for, 47. 
Potting, bodies, 42-44. 

firing, 43. 

Powder for cleaning plate, 404. 

for gilding, gold, 306. 

silvering, 318. 

Preparation and gilding of picture frames, SOL 

of horn, 340. 

Preparing the speculum, 317. 

Preservation of leather, 327. 

Preservative solution for sensitive plates, 282. 

Preserving bath, tannin, 285. 

-^— leather belts, 329. 

Priming for new work, 107. 

Primrose soap, 385. 

to dye woollen, S5. 

Printers' rollers, 410. 
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PrintiDg ink, 346. 

nature, 289. 

— — oil for pottery, 47. 
rrints and boolu, to bleadi, 16. 

and engravings, vamiBh for, 68. 

chloride of silver ftx)m washing of, 292. 

— — from negatives, weak and flat, 281. 

— removing varnish from, 72. 

silver from trimmings of un^yl, 292. 

I'rotochloride of tin, 240. 
IVussian blue, 97. 

green, 95. 

Prnssic add, 236. 

Pryrogallic developer, plain, 283. 

IMrple cotton spirn, 40. 

distance enamel, 49. 

enamel, 49. 

ink, 345. 

royal blue, to dye silk, 33. 

— — woollen, 34. 

to dye cotton, 37. 

silk, 33. 

woollen, 34. 

Parple vat, 39. 

silk spirit, 39. 

— — woollen spblt, 40. 
rutty, 42. 

glaziersT, 115. 

powder, 404. 

soft, 42. 

to soften, 42. 

I^jnophosphate of soda, 244. 
I'yrotechnic mixtures, 140. 

Queen's Metal, 12. 

Railway Axles, GouposiTrov fob, 334. 
Raw oil, to prepare, 81. 
Razor iMUBte, 405. 
Red brass, 10. 

chalk, 89. 

cotton spirit 40. 

enamel, 49. 

gold, heightening colour of^ 311. 

house paint, 105. 

ink, 345. 

— lake, pigment, 93. 

lead, 89, 90. 

mordant, 40. 

pigments, 89. 

— — stain for wood, 418. 

to dye cotton, 37. 

tombac, 11. 

Reducing intensity of negatives, 292. 

old baths and solutions, 221-223, 290, 292. 

Refining flux, 350. 

lard oil, 334. 

regulus of cobalt, 53. 

regulus of zaffre, 62. 

Re-gilding frames, 304. 

Registers, Britannia metal for, 10. 

Regulus of cobalt, 53. 

— — of zaffre, 52. 

Remedies and failures in phot(^Qpby, 280. 

Removing stains, 293. 

Renovate silk, to, 362. 

Repainting carria^, 82. 

Repairing marble, 393. 

fifvetting band-saws, 366. 



Resist varnishes, 218. 

Resists or reserves, 217. 

Re^vering pter-f^ass, partially, 31ft. 

Restoring marble, 332. 

Re-transfer Inks, 348. 

Retouching carbon prints, 280. 

Reviver, French polish, 86. 

Ribbed plate glass, 65. 

Rice glue, 41. 

Rick cloths, waterproofing, 368. 

Rivet metel 13. 

Rolled brass. 10. 

RuUer for gmining, 424. 

Rollers, printers', 410. 

Rondeletia soap, 385. 

Rose-colour enamel, 50. 

to dye silk, 33. 

woollen, 35. 

Rose pink vat, 39. 
Rose soap, 385. 
Rosewood, graining, 423. 

imitating. 417. 

•— ground, 419. 

Rosin soap, 381. 

Rouge, 404. 

Royal blue, woollen spirits, 40. 

Ruby, to dye cotton, 36. 

—— -^— woollen, 34. 

Rust Joints, cement, 25. 

Russia leather, 323. 

Russian lampblack, 98. 

Rust from steel, extracting, 360. 

to prevent, 369. 

Sable, reviving, 321. 
Saddles, cleaning, 328. 
Safflower, to prepare, 32. 
Sage-green house paint, 108. 
Salmon-colour, to dye silk, 32. 
Salt, spirit of. 236. 
Saltpetre, 239. 

from damaged gunpowder, 138. 

Sand-ball, 386. 
Sap-green, 95. 
Saponification, 379. 
Satin-wood, graining, 423. 

ground, 419. 

Saucepans, tinning iron, 336. 

Savonette, camphor, 386. 

Saw, brazing and resetting band, 306L 

Saxon blue, 97. 

Scarlet, silk spirit, 39. 

— — woollen spirit, 40. 

to dye cotton, 37. 

silk, 33. 

— • — — woollen, 35. 
Scheele's green, 95. 
Schweinfurt green, 95. 
Scouring articles of dress, 319, 320. 

lace, S21. 

shawls, 321. 

Screws, hints about, 410. 
Sculpture of marble by acids, 380. 
Scumbling, 103. 
Sealing-wax, 42. 

varnish, 71. 

Seals, to make glass, 340. 

wax impi«s8ions from, 340. 

Selecting marUe^ 387. 
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Sensitive oollodio-gelatiue tissue, 278. 

plates, preservative solution for, 282. 

Sensitizing. 274, 281, 284. 288. 
Separating silver from copper, 319. 

gold firom gilt, copper, and silver, 311. 

Sewing books, 394. 
Shaving fluid, 386. 

soap and paste, 386. 

Shawls, scouring, 321. 

Sheep-skins, or skivers, to dress, 322. 

with wool on, tanning, 324. 

Sheet glass, 54. 
Shells, polishing, 406. 
Shingle roofs, fireproofing, 117. 
Shoe and boot making, 329. 
Shot silks, to dye, 30. 
Sienna marble on wood, 425. 
Sign-boards, painting, 112. 
Signs or letters, gilding, 298, 299. 
Silicated soap, 380. 
Silicate of 6<xla paint, 115. 
Silk, dyeing, 30-33. 

photography on, 290. 

solvents for, 382. 

spirits, 39. 

to bleach, 14. 

to renovate, 362. 

Silkworm gut, 410. 
Silver, 238. 

articles, oxidizing, 318. 

bath, reducing, 292. 

bath for amateurs, 214. 

bright lustre on, 214. 

bronze, 18. 

Chinese, 13. 

copper ingots to, 336. 

cleaning liquid, 28. 

cleansing, 114. 

deposits on, 215. 

dissolved from silvered arlicles, 217. 

electro-plating, 21 1. 

engraving on, 169. 

extraction of, 221. 

from trimmings of untoned prints, 292. 

frosted, 319. 

German, 11. 

sliding, 190. 

imitation of, 11. 

in the cold way, 336. 

leaf, varnished, 318. 

lustre. 51. 

nielled, 218. 

oxidized, 218. 

plated, 207. 

platenizing, 318. 

plating, 319. 

plating Britannia metal, pewter, lead, and 

tin, 214. 

solution and oxide of, 51. 

stains from, removing, 293. 

solder. 364, 365. 

soldering, 364. 

separating fix)m copper, 319. 

to burnish, 407. 

to copper, 183. 

- varnish for, 72. 

weight of deposited, ascertained, 215. 

Silvered articles, to dissolve silver from, 217. 
Silvering, 206-211, 335, 336. 



Silvering anodes, 215. 

-< — barometer scales, 318. 

brass, 317. 

bright lustre, 214. 

burnishing, 216. 

by heat, 318. 

cast iron, 319. 

cheap looking-glasses, 314. 

clock dials, 319. 

curved glass, 315. 

deposits on solder, 215. 

dipping in warm bath, 209. 

electro-plating, to prevent turning yellow 

214. 

for plated silver reflectors, 209. 

fluid, 316. 

— glass, Drayton's process, 315. 
glass globes, 317. 

glass specula, 316. 

large mirrors for photography, 316. 

looking-glasses, 312-314. 

mirrors, 316. 

— — mixture, 318. 

old, 218. 

plated silver, 207. 

rubbing, cold, 209. 

powder, 318. 

resist or reserve varnishes, 218. 

resists and reserves, 217. 

whitening in a pot. 206. 

with silver foil, 208. 

Size, gold, 18. 
Skin birds, to, 330. 
Skins, preparing, 325. 
and fur dressing, 326. 

— small, preserving, 324. 
Skivers or sheep-^dns, to dre», 322. 
Sky-blue house paint, 108. 

Slate, enamelling, 393. 

polishing, 406. 

to dye silk, 32. 

woollen, 35. 

writing on, 411. 

Slides, magic-lantern, 288. 

photographs for microscopic, 295. 

Smalts, 48. 

SnuflBess candles, 359. 
Soap balls, 386. 

boiling, 377. 

Soaps, 372. 

Soda, 374. 

Soft brilliant varnish, 71. 

soap, 382. 

solders, 365. 

— — woods, polishing in lathe, 88. 
Softening castings, 26. 

cast iron, 26. 

leather, 329. 

Sular camera, 288. 

Sole leather tanning, 324. 

Soldering fluid, 365. 

small pieces, 367. 

without heat, 365. 

Solders, 364. 
Soluble glass, 54. 
Solution of gold, 51. 

for collodio-albumen process, fntenslfyfiw 

283. 
india-rubber, 360. 
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Solution for sentitiTe plAtM, prewrvative, 282. 

——of silver, 51. 

Solutiont, reducing old batbs and nitrate of 

sUver. 290. 
——' waterproof; 369. 
Solvents for indlA-rubber. 360. 
Spanish white, pigment, 93. 
Sparkling appearance in photographs, 281. 
Specula silverinft 316. 
Speculum metal, 13. 

cleaning, 317. 

preparlog, 317. 

Sperm oil, 373. 
^Irlt colour, oak, 421. 
Spirits for cotton, 40. 
Bilk,39. 

— woollen, 40. 

Spinning. Britannia metal for, 10. 
Sponge, to bleach, 16. 
Spoons, best Britannia for, 11. 
Spots on dress, scouring, 320. 
Spouts, best Aritannia for, 11. 
Springa, temperiug, 26. 
Stainhig paper, 429. 
— — pardunent, 429. 

woods, 414. 

Stains for.glass, 66. 

——' fh>m mahogany to remove, 417 . 

— — itom marble, 392. 

— - on dress, scouring, 319. 

—^ pottery, 47. 

Statuary metal, 13. 

Stearic add, 237. 

Steel, annealing, 338. 

_ cleansing, 28, 176. 

deposits, 220. 

engraving on, 152. 

gilding on, 311. 

— — gilding with gold solution, 307. 

glaze wheels for, 403. 

joints, solder for, 365. 

——lustre. 51. 
polishing, 402. 

— to braze without heat, 365. 
•— varnish for, 72. 

—^ welding, 361. 

Stencil-plates, 7. 

Stencilling on glass, 58. 

Stereoscopic views, 286, 287. 

Stereo-plates, casting by the paper process, 12. 

Stereotype metal, 11. 

Stippling, 167. 

Stirring rods, 246. 

Stone-colour house paint, 108. 

— — drawing on, 152. 

engraving on, 152. 

etching in for printing on, 152. 

imitate woodcuts on, 152. 

— — re-transfer ink, 348. 

— to dye cotton, 37. 

silk 32. 

.— - woollen, 35. 

transferring from copper to, 152. 

— . writing ink, 347. 
Stonemasoi^ cement, 24. 
Stones, lithographic^ to prepare, 151. 
Straw hats, varnish for, 72. 
Straw, to dye silk, 32. 
woollen, 35. 



Stnoooa, 390. 

Stair birds, to, 830, 833. 

SubsUiute for copying madhlne, 344. 

Suet, 373. 

Sugar of lead, 235. 

Sulphate of copper, 244. 

lead, 94. 

— mercury, 246. 

—• protoxide of Iron, 245. 

sine, 246. 

Sulphide of ammonium, 246 

— caldum, 245. 
sodium, 245. 

— potassium, 245. 
Sulphur, balsam of, 52. 
Boap, 385. 

Swan's process in photography, 273. 

Tablx Vabkish, 69. 
Tallow boiling, 350. 

claryfying, 353. 

Mafurra, 373. 

pans, efQuvia from, 351. 

-^— renderii'g, 351. 
-^— soaps, 380, 381. 
Tam-tams or gongs, alloy for, 12. 
Tannic add, 326, 237. 
Tannin preserving bath, 285. 

process in photography, 285. 

Tanning, 322-327. 

Tarnished Jewellery, brightening, 319. 

Tawed leather, 325. 

Temperature on photography, effects of, 295. 

Tempering cast steel, 26. 

— chisels and mill picks, 26. 
——' springs, 26. 

— tools apd metals, 26. 
Terchlorfde-of gold, 144. 
Test papers, 428. 
Testing alkali, 374. 

Thermometer scales, silvering for, 318. 

to make, 432. 

Tin, cleansing, 176. 

deposit, colour o^ 187. 

lacquer for, 75. 

oxide of, 52. 404. 

plate, crystallized, 337. 

plates, solder for, 365. 

salt, 240. 

— — solution of, 62. 

whitening by. 188. 

Tinware, cleaning, 338. 

Holder for, 365. 

Tinman's solder, 366. 

Tinning, 186. 335, 336. 

bath by exchange, for Iron. 1 86 

— brass wires, 337. 

by double aflBnity, 187. 

cold, 337. 

electro, 186. 

— — iron pipes, 337. 

— iron saucepans, 336. 

metal for, 13. 

small artides, 338. 

zinc, 188. 

Tissue, sensitizing the, in photographs, 

— spontaneons insolubility of the. 280. 
Toilet soap, 382. ^ 
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Tombac, 11. 

Toning bath, obtaining gold from old, 291. 

Tortoiseshell with horn, imitating, 340. 

Tracing paper, 9, 156. 

Tracings, colouring, 6. 

fransfer ink, 347. 

— paper, 9. 

paper, lithographic, 428. 

varnish, 69. 

— .^ writing ink, 347. 

Transferring engravings on glass, 67. 

— - photographs, tearing of imager 281. 

'— to cardboard. 277. 

Transparent painting on linen* 110. 

— — painting on paper. 111. 

positives, 287. 

-'— soaps, 383. 

vamisli, green, 73. 

Tubes, bending gloss, 60. 
Tnnbridge ware, 78, 79. 
Turners' cement, 23. 

— work, polish for, 87. 
Turpentine colour, 108. 
spirits of, 63. 

——' varnish, 70, 155. 
Tutania, 13. 
Twin-lens camera, 286. 
Type metal, 13. 

Ultbauarinb, 96. 

'— ashes. 96. 

Under exposure of photographs, 281. 

Unequal sensitiveness in tissue of photographs, 

281. 
Uneven development In photography, 280. 
— — texture In finished print of photographs, 

281. 
Uniting parchment to paper, or wood, 9. 
Untoned prints, silver from trimmings of. 

292. 

Varieties op Iron Devblopkb, 294. 
Varnishes, 60-74. 
V^amish, anti-rust, 359. 

at^phalte, 66. 

backing positives, 72. 

black for straw hats, 72. 

black Japan, 67. 

— — boiling-pot for, 61. 

bookbinders', 71. 

boots and shoes, 328. 

brown hard sphrit, 70. 

Brunswick black, 67. 

brushes, 73. 

cabinet, 64. 

— ^ carriages, 64, 66. 
— '— cheap oak, 70. 

cUrifyhig oil for, 6X 

coachmakers' black, 66. 

for coloured drawii^ 68. 

colourless, 71. 

common, 66, 71. 

copal, 64, 65, 71, 72. 

'— • dammar, 72. 

dark for light woodwoilb 70* 

etching, 71. 

— «• for furniture, 69. 
—^ for gas balloons, 73. 
for gUt artidesL 69. 



Varnish, for glass. 73. 

gold, 69. 

golden, 73. 

green transparent, 73. 

gum-pot for, 61. 

india-rubber, 73. 

for iron, 72. 

for Iron patterns, 66. 

for hronwork, 66, 68. 

lao-water, 74. 

linseed oil for, 63, 71. 

mahogany, 63, 70. 

— marble, 391. 

making on a small sccile, 62 

manufactiure of, 60 to 74. 

— mastic 71. 

— pale amber, 67. 
— — paper or cardwork, to, 68. 

photographers* negative, 69. 

pictures and paintings, 68. 

polished metal, 72. 

prints, engravings, or maps, 68. 

removing, from prints, 72. 

sealing-wax, 71. 

silver, 72. 

small tools for, 61. 

soft brilliant, 71. 

spirits of turpentine for, 63. 

— steel, 72. 

table, 69. 

transfer, for diaphanie, 69 

turpentine, 70. 

violins, 70. 

wainscot, 65, 70, 

waterproof goods, 71. 

white ftimiture^^jfe^^ 

white hard roirttTTlr^ 

wood residBg boiling water. 

Varnished silver leaf, 318. 

Varnishing ahd polishing fret-woik, 84. 

intensifying n^atives after, 293. 

Vat, ash, for woollens, 39. 

blue, for cotton, 39. 

crimson, 39. 

lavender, 39. 

purple, 39, 

— • rose pink, 39. 

woad, 38. 

Vats for various colours, 38. 
Vegetable oils, 372. 
Vehicle for colour, 115. 
Vellum, painting on, 349. 
Veneering 411-414. 

with marble, 388. 

Venetian white, 94. 

enamel, 48. 

Verd antique on wood, 424, 426 
Vermilion, pigment, 90. 
Vienna green, 95. 
Views, stereosoopfc, 286. 

with one camera, 287. 

— • with two cameras, 287. 
Violet-eolour house paint, 108. 

ink, 346. 

soap, 384. 

Violin varnish, 70. 
Vitriol, blue, 244. 
Vulcanite. 360. 
-H>li8hlng, 406 

2o 
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Waiksoot, Oak Gbouvd, 419. 

Wainscot, to polish, 8T. 

- — varnbli, 66, 10. 

WalDUi, polishing in the lathe, 88. 

stain, 418. 

Washing, in staining woods, 414. 
Washing prints, chloride of silver (h)m. 292. 
Watchmakers' oil, 334. 
Water-colour drawing, management of, 104. 
Water-colours, materials for painting in, 104. 

on carbon prints, 280. 

painting in, 104. 

pencils and blushes for, 104. 

Water gUding, 294. 
Waterproof cart-coverings, 368. 

cemciit. 14 

goods, varnish for, 71. 

harness paste, 327. 

paper, 369. 

solutions, 369. 

Waterproofing, 368. 

Wax bleaching, 342, 354. 

Wax imprctusions from seals, 340. 

Weak and flat prints from negatives, 281. 

Weather, effects of, on photography, 295. 

Weight of deposited silver, 216. 

^\1ialebone, 362. 

Wheels, polishing, 403. 

Welding cast steel, 361. 

White, Chinese, 94. 

copal varnish, 72. 

— — enamel, 48. 

furniture cream, 87. 

furniture varnish, 70. 

Hamburg, 94. 

hard spirit varnish, 71. 

house paint, 106. 

lead, 93, 94. 

metal, 13. 

metal, hard, 13. 

pigments, 93. 

Venetian, 94. 

Wilkinson's, 94. 

Whitewash or colourwash, to, 117 
Whiting, 94. 
Wicks, 354-356. 
Wilkinson's white, 94. 
Window glass, 54. 

glazmg, 55. 

Windsor soap, 383. 
Wire-work, paint for, 99. 
Woad vat, 38. 
Wood, bronzing, 18. 
>— carving, polishing, 85 



Wood, cements for Joinhig, 24. 
•^— dyeUig for veneers, 412. 

engraving on, 146-160. 

Wood engraving, photogpraphy for, 290 

graining, 419. 

marbling on, 424. 

oil gilding on, 296, 297. 

polishing hard, 88. 

— ^ pulp for paper, 428. 

rendering incombustible, 370. 

stainhig, 414. 

milting to paper, 9. 

— — vet-sels, cement for, 24. 
Woodcuts, enlarging, 411. 

to imitate on stone, 162. 

Wool, to bleach, 14. 

Woollen dyehig, 33-36. 

— — spirits, 40. 

Writing and drawing on tnmsfer paper, 348. 

inks, 343. 

inks and chalks, 348. 

papers, manifold, 427. 

on glass, 68. 

paper or parchment, gilding, 310. 

on slate, 411. 

on sdnc, 349. 

Wrought hron, cleansing, 176. 

Yellow Bbasb, 10. 

chrome, 95. 

•— colours for coach painting, 8L 
— — to dye cotton chrome, 38. 

to dye woollen, 35. 

enamel, 49. 

— — gold, heightening colour of, 811. 

house paint, 105. 

iron stains from linen, removing, 298* 

King's, 96. 

— — lake pigment, 93. 

Naples, 96. 

•— pigments, 95. 
Yew-tree, graining, 423. 

ZiKO, cleansing, 176. 

deposits, 220. 

electro gilding, 203. 

garden-labels, 349. 

gilding on, 305. 

to prepare for painting, 115. 

solder for, 364. 

to tin, 188. 

veneering marble on. 388. 

— - writing on, 349. 
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Sugar Growing and Refining: a Comprehensive 

Treatise on the Culture of Sugar-yielding Plants, and the Manufacture, 
Refining, and Analysis of Cane, Beet, Maple, Milk, Palm, Sorghum, 
and Starch Sugars, with copious statistics of their production and com- 
merce, and a chapter on the distillation of Rum. By Charles G. 
Warnford Lock, F.L.S., &c, and G. W. Wigner and R. H. Harland, 
FF.C.S., FF.I.C. With 205 illustrations^ 8vo, cloth, 3CXf. 

Spons'* Information for Colonial Engineers. Edited 

by J. T. Hurst. Demy 8vo, sewed. 

No. I, Ceylon. By Abraham Deane, C.E. 2s. 6cl, 

Contents : 

Introductory Remarks— Natural Productions— Architecture and Engineering— Topo- 
graphy, Trade, and Natural History— Principal Station*— Weights and Measures, etc., etc. 

t 

No. 2. Southern Africa, including the Cape Colony, Natal, and the 
Dutch Republics. By Henry Hall, F.R.G.S., F.R.C.I. . With 
Map. 3^. 6d. 

Contents : 

General Description of Soi:th Africa — Hivsical Geography with reference to Engineering 
Operations — Notes on Labour and Material in Cape Colony — Geological Notes on Rock 
Formation in South Africa — Engineering Instruments for Use in South Africa — FVincipal 
Public Works in Cape Colony: Railways, Mountain Roads and Passes, Harbour Works, 
Bridges, Gas Works, Irrigation and Water Supply, Lighthouses, Drainage and Sanitary 
Engineering, Public Buildings, Mines — ^Table of Woods in South Africa — ^Animals used for 
Draught Purposes — Statistical Notes — Table of Distances — Rates of Carriage, etc. 

No. 3. India. By F. C. Danvers, Assoc. Inst. C.E. With Map. 4^. 6d. 

Contents : 

Physical Geography of India — Building Materials— 'Roads— Railways — Bridges — Irriga- 
tion — River Works — Harbours — Lighthouse Buildings — Native Labour — The Principal 
Trees of India — Money— Weights and Measures— Glossary of Indian Terms, etc. 

A Practical Treatise on Casting and Foundings 

including descriptions of the modem machinery employed in the art. By 
N. E. Spretson, Engineer. Third edition, with 82 plates drawn to 
scaie, 412 pp., demy 8vo, cloth, iSj. 
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The Clerk of Works: a Vade-Meciim for all engaged 

in the Superintendence of "Building Operations. By G. G. HOSKINS, 
F.R.I.B.A. Third edition, fcap. 8vo, cloth, \s, 6d, 

Tropical Agriculture ; or, the Culture, Preparation, 

Commerce, and Consumption of the Principal Products of the Vegetable 
Kingdom, as furnishing Food, Clothing, Medicine, etc, and in their 
relation to the Arts and Manufactures ; forming a practical treatise and 
Handbook of Reference for the Colonist, Man^rfacturer, Merchant, and 
Consumer, on the Cultivation, Preparation for Shipment, and Commercial 
Value, etc., of the various Substances obtained from Trees and Plants 
entering into the Husbandry of Tropical and Sub-Tropical Regions. By 
P. L. SiMMONDS. Second edition, revised and improved, 515 pages, 
8vo, cloth, i/. I J. 

Steel: its History^ Manufacture^ and Uses. By 

J. S. Jeans, Secretary of the Iron land Steel Institute. 860 pages and 
2/^ plates, 8vo, cloth, 2fis. 

American Fotmdry Practice: Treating of Loam, 

Dry Sand, and Green Sand Moulding, and containing a Practical Treatise 
upon the Management of Cupolas, and the Melting of Iron. By T. D. 
West, Practical Iron Moulder and Foundry Foreman. Second edition, ^ 
with numerous illustrations , crown 8vo, cloth, lar. dd. 

The Maintenance of Macadamised Roads. By T. 

CoDRiNGTON, M.I.C.E, F.G.S., General Superintendent of County Roads 
for South Wales. 8vo, cloth, 6j. 

Hydraulic Steam and Hand Power Lifting and 

Pressing Machinery, By Frederick Colyer, M. Inst C.E., M. Inst. M.E. 
With T^ plates, 8vo, cloth, i8j. 

Pumps and Pumping Machinery, By F. Colyer, 

M.I.C.E., M.I.M.E; With 22, filding plates, 8vo, cloth, 12/. 6d, 

Tables of the Principal Speeds occurring in Mechanical 

Engineerifig, expressed in metres in a second. By P. Keerayeff, Chief 
Mechanic of the Obouchoff Steel Works, St. Petersburg ; translated by 
Sergius Kern, M.E. Fcap..8vo, sewed, 6d, 

Girder Making and the Practice of Bridge Building 

in Wrought Iron, illustrated by Examples of Bridges, Piers, and Girder 
Work, etc., constructed at the Skeme Iron Works, Darlington, by 
Edward Hutchinson, M. Inst. M.E. With 35 plates, demy 8vo^ 
cloth, I or. dd. 
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Spans' Dictionary of Engineering, Civil, Meckanica 

Military, and.Naval; with technical tenns in French, German, Italia 
and Spanish, 3100 pp., and nearly Sooo m^avings, in super-royal 8v 
in 8 divisions, J/. Si. Complete in 3 vols., cloth, 5/. y. Bound in 
superior manner, half-morocco, top edge gilt, 3 vols., 61. I2J. 
Sapagi IS. 

A Treatise on ike Origin, Progress, Prevention, an 

Cart of Dry Sot in Timber; with Remarks on the Means of Preservii 
Wood from Destruction by Sca-Wonns, Beetles, Ants, etc. By Thomi 
Allen Britton, late Surveyor to the Metropolitan Board of Work 
etc., etc. With lo flalet, crown Svo, cloth, -Jt. fnl. 

Metrical Tables. By G. L. Molesworth, M.I. C.I 

33mo, cloth. It. 6d, 

Contents. 

General— Linear Meaiu res— Square Meajures— Cubic Measures— Measoras of Capacity 

A Handbook of Electrical Testing. By H. J 

Kemeb, Member of the Sodeh- of Tel^raph Engineers. New editio 
revised and enlarged, viith 81 iuutiratiiins. Crown 8vo, cloth, lis. 6if. 

Electro -Telegraphy. By Frederick S. Beechei 

Telegraph Engineer. A Book for Beginners. Ubislratid. Fcap. gy 
sewed, 6d. 

Handrailing : by the Square Cut. By John Jones 

Staircase Builder. Fourth edition, viith sraenflaUs, Svo, cloth, jt, 6if. 

Handrailing: by the Square Cut. By John Jones 

Staircase Builder. Fart Second, witk right flatei, Evo, cloth, y, 5d. 

The Gas Consumer's Handy Book. By Williai 

Richards, C.E. IlluilraleJ. i8mo, sewed, dd. 

; Steam Heating for Buildings ; or. Hints to Stean 

Fitters, lieing a description of Steam Heating Apparatus for Wanainj 
and Ventilating Private Houses and large Buildings ; with Remarks Oi 
Steam, Water, and Air in their relation to Heating ; to which are adde< 
UJf miscellaneous Tables. By J. W. Baldwin, Steam Heating Engineer 

fVitk many illuztratwni. Second edition, crown Svo, cloth, 10/. 6d. 
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A Pocket-Book of Useful FormulcB and Memoranda 

for Civil and Mechanical Engineers, By GuiLFORD L. Molesworth, 
Mem. Inst. C.E., Consulting Engineer to the Govennpent of India for 
State Railways. With numerous illustrcUions^ 744 pp. Twenty-first 
edition, revised and enlarged, 32mo, roan, ds. 

Synopsis of Contents: 

Surveying, Levelling, etc.— Strength and Weight of Materials— Earthwork, Brickwork, 
Masonry, Arches, etc. — ^Struts, Columns, Beams, and Trusses — Flooring, Roofing, and Roof 
Trusses—Girders, Bridges, etc. — Railways and Roads — Hydraulic Formulas— Canals, Sewers, 
Waterworks, Docks — Irrigation and Breakwaters — Gas, Ventilarion, and WarmingT-Heat, 
Light, Coloiur, and Sound — Gravity: Centres, Forces, and Powers — Millwork, Teeth of 
Wheels, Shafting, etc. — ^Workshop Recipes — Sundry Machinery— Animal Power— Steam and 
the Steam Engine — ^Water-power, Water-wheels, Turbines, etc.— Wind and Windmills — 
Steam Navigation, Ship Building, Tonnage, etc. — Gunnery, Projectiles, etc. — Weights, 
M^ures, and Money— Trigonometry, Conic Sections, and Curves— Telegraphy — Mensura^ 
tion-^Tables of Areas and Circumference, and Arcs of Cirdei?— Logarithms, Square and 
Cube Roots, Powers — Reciprocals, etc.— Useful Numbers— Differentisu and Integral Calcu- 
lus — ^Algebraic Signs — ^Telegraphic Construction and Formulae. 

Sponi Tables and Memoranda for Engineers; 

selected and arranged by J. T. Hurst, C.E., Author of 'Architectural 
Surveyors' Handbook,' * Hurst's Tredgold's Carpentry,* etc. Fifth edition, 
64mo, roan, gilt edges, \s, ; or in cloth case, is, 6d, 

This work is printed in a pearl tyi)e, and is so small, measuring only 2^ in. by if in. by 
i in. thick, that it may be easily carried in the waistcoat pocket. 

" It is certainly an extremely rare thing for a reviewer to be called ujwn to notice a volume 
measuring but ai in. by if in., yet these dimensions faithfully represent the size of the handy 
little book before us. The volume— ^hich contains zi8 printed pag;es, besides a few blank' 
pages for memoranda — is, in fact, a true pocket-book, adapted for being carried in the waist- 
coat pocket, and containing a far greater amount and variety of information than most people 

would imagine could be compressed into so small a space The little volume has been 

compiled with considerable care and judgment, an^ we can cordially recommend it to our 
readers as a useful little pocket companion." — Etigmeervng, 

Analysis, Technical Valuation y Purification and Use 

of Coal Gas, By the Rev. W. R. Bowditch, M. A. With wood engravings, 

8vo, cloth, 1 2 J. 6d, ^ 

Condensation of Gas— Purification of Gas— Lights— Measuring— Place of Testing Gas — 
Test Candles— The Standard for Measuring Gas-light— Test Burners— Testing Gas for 
Sulphur — Testing Gas for Ammonia — Condensation by Bromine— Gravimetric Method of 
tdbng Specific Gravity of Gas — Carburetting or Naphthalizing Gas — ^Acetylene— Explosions 
of Gas— Gnawing of Gaspipes by Rats— Pressure as related to Public Lighting, etc. 

A Practical Treatise on Natural and Artificial 

Concrete, its Varieties and Constructrve Adaptations. By Henry Reid, 
Author of the * Science and Art of the Manufacture of Portland Cement' 
New Edition, with 59 woodcuts and ^ plates, 8vo, cloth, 15^. 

Hydrodynamics : Treatise relative to the Testing of 

Water- Wheels and Machinery, with various other matters pertaining to 
Hydrodynamics. By James Emerson. With numerous illustrations, 
360 pp. Third edition, crgwn 8vo, cloth, 4-f. 6d, 
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By F. W, Haetle 

illuilratiiitu. Crown 81 



The Gas Analyses Manual. 

Assoc. Inst. C.E., etc. iVith 1 
cloth, 6j. 

Gas Measurement and Gas Meier Testing. E 

F. W. Hartley. Fourth edition, revised and extended JUustraU 
crown 8vo, cloth , 41. 

Tlu French - Polisliers Manual. By a Frencl 

PoLsher; containing Timber Staining, Washing, Matching, Improvic 
Painting, Imitations, -Directions for Staining, Sizing, Embodyin 
Smoothing, Spirit Vamishing, French- Polishing, Directions for K 
polishing. Third edition, royal 3lnio, sewed, 61/, 

Hops, their Cultivation, Commerce, and Uses ; 

various Countries. By P. L. SiMMONDS. Crown 8vo, cloth, 4J. 6rf. 

A Practical Treatise on the Manufacture and Distt 

bulion 0/ Coal Gas. By WILLJAM RICHARDS. Demy 4tO, with numeri 
•wood engravings and jg plates, cloth, i%s. 

Synopsis of Contents : 

Chcmistiy of Gas Muniifacture, by Le 
/scB, by J. PaienoD, Lewis Tliompson, : 
ay— Eclon Setting— H jit- "- " ' ' 



I-iron — Specifieal 
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FormulsfoiIheDistii 
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Practical Geometry and Engineering Drawing ; 

Course of Descriptive Geometry adapted to the Requirements of t 
Engineering Draughtsman, including the determination of cast sh^o 
and Isometric Projection, each chapter being followed by niunert 
eiamples ; to whidi are added rules for Shading Shade.lining, et 
ti^elher with practical inslruclions as to the Lining, Colouring, Printii 
and general treatment of Engineering Drawings, with a chapter 
drawing Instruments. By George S. Clarke, Lieut. R.E., Instnicl 
in Mechanical Drawing, Royal Indian Engineering College, xapiat 
4to, cloth, 15/. 

TJie Elements of Graphic Statics, By Profess( 

Karl Von Ott, translated from the German by G. S. Clarke, Liei 
R.E., Instructor in Mechanical Drawing, Royal Indian Engineer! 
College. Witk 93 itlustrationt, crown 8vo, cloth, 5J. 

The Principles of Graphic Statics. By Georc 

Sydenham Clarke, Lieut Royal Engineers, With 112 ilhutratiiit. 
4to, cloth, 121. 61I. 
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The New Formula for Mean Velocity of Discharge 

of Rivers and Canals, By W. R. KuTTER. Translated from articles in 
the * Cultur-Ingenieiir,* by Lowis D'A. Jackson, Assoc. Inst. C.E. 
8vo, cloth, I2s, 6d. 

Practical Hydraulics ; a Series cff Rules and Tables 

for the use of Engineers, etc, etc. By Thomas Box. Fifth edition, 
numerous plates^ post 8vo, cloth, 5j. 

A Practical Treatise on the Construction of Hori- 

zontal and Vertical Waterwheels^ specially designed for the use of opera- 
tive mechanics. By William Cullen, Millwright and Engineer. With 
II plates. Second edition, revised and enlarged, small 4to, cloth, I2j. 6^. 

Aid Book to Engineering Enterprise Abroad, By 

EwiNG Matheson, M. Inst. C.E. The book treats of Public Works 
and Engineering Enterprises in their inception and preliminary arrange- 
ment ; of the different modes in which money is provided for their 
accomplishment ; and of the economical and technical considerations by 
which success or failure is determined. The information necessary to 
the designs pf Engineers is classified, as are also those particulars by 
which Contractors may estimate the cost of works, and Capitalists the 
probabilities of profit. Illustrated^ 2 vols., 8vo, \2s, 6d. each. 

The Essential Elements of Practical Mechanics; 

based on the Principle of Work^ designed for Engineering Students. By 
Oliver Byrne, formerly Professor of Mathematics, College for Civil 
Engineers. Third edition, with 148 wood engravings^ post 8vo, cloth, 
7^". dd. 

Contents : 

Chap. I. How Work is Measured by a Unit, both with and without reference to a Unit 
of Time — Chap. 2. The Work of Living Agents, the Influence of Friction, and introduces 
one of the most beautiful Laws of Motion — Chap. 3. The princi^es expounded in the first and 
second chapters are applied to the Motion of Bodies— Chap. 4. The Transmission of Work by 
simple Machines — Chap. 5. Useful Propositions and Rules. 

The Practical Millwrights and Engineers Ready 

Reckoner; or Tables for finding the diameter and power of cog-wheels, 
diameter, weight, and power of shafts, diameter and strength of bolts, etc. 
By Thomas Dixon. Fourth edition, i2mo, cloth, 3^. 

Breweries and Mailings : their Arrangement, Con- 
struction, Machinery, and Plant. By G. Scamell, F.R.I.B.A. Second 
edition, revised, enlarged, and partly rewritten. By F. COLYER, M.I.C.E., 
M.I.M.E. WUh 20 plates, 8vo, cloth, i8j. 

A Practical Treatise on the Manufacture of Starchy 

GlucosCy 'Starch-Sugar ^ and Dextrine^ based on the German of L. Von 
Wagner, Professor in the Royal Technical School, Buda Pesth, and 
other authorities. By Julius Frankel ; edited by Robert H utter, 
proprietor of the Philadelphia Starch Works. With 58 illustrations , 
344 pp., 8vo, cloth, i8r. 
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A Practical Treatise on Mill-gearingy Wheels, Shafts, 

Rigg^h f^'i for the use of Engineers. By Thomas Box. Third 
edition, with 1 1 plates. Crown 8vo, cloth, 7^. 6d, 

Mining Machinery: a Descriptive Treatise on the 

Machinery, Tools, and other Appliances used in Mining. By G. G. 
Andri^, F.G.S., Assoc. Inst C.E., Mem. of the Society of Engineers. 
Royal 4to, uniform with the Author's Treatise on CoaJ Mining, con- 
taining 182 plates, accurately drawn to scale, with descriptive text, in 
2 vols., cloth, 3/. I2s. 

Contents : 

Machinery for Prospecting, Excavating, Hauling, and Hoisting— Ventilation — Pumping— 
Treatment of Mineral Products, including Gold and Silver, Copper, Tin, and Lead, Iron, 
Coal, Sulphiur, China Clay, Brick Earth, etc. 

Tables for Setting out Curves for Railways, Canals, 

Roads^ etc, varying from a radius of five chains to three miles. By A. 
Kennedy and R. W. Hackwood. Illustrated, 32mo, cloth, 2j. 6^/. 

The Science and Art of the Manufacture of Portland 

Cement, with observations on some of its constructive applications. ' With 
66 illustrations. By Henry Reid, C.E., Author of *A Practical 
Treatise on Concrete,' etc., etc, 8vo, cloth, i&r. 

The Draughtsman s Handbook of Plan and Map 

Drawing; including instructions for the preparation of Engineering, 
Architectural, and Mechanical Drawings. With numerous illustrations 
in the texty and 33 plates {15 printed in colours). By G, G. Andre, 
F.G.S., Assoc. Inst. C.E, 4to, cloth, 9J, 

Contents : 

The Drawing Ofl&ce and its Furnishings— Geometrical Problems — Lines, Dots, and their 
Combinations — Colours, Shading, Lettering, Bordering, and North Points — Scales — Plotting 
— Civil Engineers' and Surveyors* Plans — Map Drawing — Mechanical and Architectural 
Drawing — Copying and Reducing Trigonometrical Formulae, etc., etc. 

The Boiler-maker s andiron Ship-builders Companion, 

comprising a series of original and carefully calculated tables, of the 
utmost utility to persons interested in the iron trades. By James Foden, 
author of * Mechanical Tables,* etc Second edition revised, with illustra- 
tions, crown 8vo, cloth, 5^. 

Rock Blasting: a Practical Treatise on the means 

employed in Blasting Rocks for Industrial Purposes. By G. G. Andre, 
F.G.S., Assoc. Inst. C.E. With 56 illustrations and 12. plates, 8vo, cloth, 
I or. 6^. 

Surcharged and different Forms of Retaining Walls. 

By J. S. Tate. Illustrated, 8vo, sewed, 2j. 
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A Treatise on Ropemaking as practised in public and 

private Rope-yards^ with a Description of the Manufacture, Rules, Tables 
of Weights, etc., adapted to the Trade, Shipping, Mining, Railways, 
Builders, etc. By R. Chapman, formerly foreman to Messrs. Huddart 
and Co., Limehouse, and late Master Ropemaker to H.M. Dockyard, 
Deptford. Second edition, i2mo, cloth, 3^. 

Laxtofis Builders and Contractors' Tables ; for the 

use of Engineers, Architects, Surveyors, Builders, Land Agents, and 
others. Bricklayer, containing 22 tables, with iiearly 30,000 cdculations. 
4to, cloth, 5j. 

Laxtons Builders and Contractors' Tables. Ex- 
cavator, Earth, Land, Water, and Gas, containing 53 tables, with nearly 
24,000 calculations. 4to, cloth, 5^. 

Sanitary Engineering: a Guide to the Construction 

of Works of Sewerage and House Drainage, with Tables for facilitating 
the calculations of the Engineer. By Baldwin Latham, C.E., M. Inst. 
C.E., F.G.S., F.M.S., Past-President of the Society of Engineers. Second 
edition, with numerous plates and woodcuts^ 8vo, cloth, i/. I or. 

Screw Cutting Tables for Engineers and Machinists, 

giving the values of the different trains of Wheels required to produce 
Screws of any pitch, calculated by Lord Lindsay, M.P., F.R.S., F.R.A.S., 
etc. Royal 8vo, cloth, oblong, 2s. 

Screw Cutting Tables, for the use of Mechanical 

Engineers, showing the proper arrangement of Wheels for cutting the 
Threads of Screws of any required pitch, with a Table for making the 
Universal Gas-pipe Threads and Taps. By W. A. Martin, Engineer. 
Second edition, royal 8vo, oblong, cloth, u., or sewed, dd. 

A Treatise on a Practical Method of Designing Slide- 

Valve Gears by Simple Geometrical Construction^ based upon the principled 
enunciated in Euclid's Elements, and comprising the various forms of 
Plain Slide-Valve and Expansion Gearing ; together with Stephenson's, 
Gooch's, and Allan's Link-Motions, as applied either to reversing or to 
variable expansion combinations. By Edward J. Cowling Welch, 
Memb. Inst. Mechanical Engineers. Crown 8vo, cloth, dr. 

Cleaning and Scouring : a Manual for Dyers, Laun- 
dresses, and for Domestic Use. By S. Christopher. i8mo, sewed, 6d. 

A Handbook of House Sanitation ; for the use of all 

persons seeking a Healthy Home. A reprint of those portions of Mr. 
Bailey-Denton's Lectures on Sanitary Engineering, given before the 
School of Military Engineering, which related to the "Dwelling," 
enlarged and revised bv his Son, E. F. Bailey-Denton, C.E., B.A. 
With 140 illustrations^ 8vo, cloth, %s, 6d, 
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Treatise on Valve-Gears, with special considerat! 

of the Link-Motions of LocomotiTe Engines. By Dr. GusTAV ZsD) 
Third edition, reviied and enlarged, tixnslated from the Gennan, with 
special permission of the author, bv MOKITZ MCllek. Plates, : 
c[oth, izj. 6d. 

A Pocket-Book for Boiler Makers and Steam Usi 

comprising a variety of useful information for Employer and Workn 
Government Inspectors, Board of Trade Surveyors, Engineers in ch; 
of Works and Slips, Foremen of Manufactories, and the general Ste 
using Public. By Maurice John Sexton. Second edition, r 
32roo, loan, gilt edges, 5a 

The Strains upon Bridge Girders and Roof Trus. 

including the Warren, Lattice, Trellis, Bowstring, and' other Forn: 
Girders, the Curved Roof, and Simple and Compound Trusses. 
Thos. Caegill, C.E.B.A.T., CD., Assoc. Inst. C.E., Member of 
Society of Engineers. With 64 Ulustrations, drawn and worked out to s. 
8vo, cloth, I2J. bd. - 

A Practical Treatise on- the Steam Engine, c< 

taining Plans and Arrangements of Details for Fixed Steam Eogi 
with Essays on the Principles involved in Design and Construction. 
Arthur Rigg, Engineer, Member of the Society of Engineers ani 
the Royal Institution of Great Britain. Demy 410, eopunufy illttitr 
with woodeuls and 96 platit, in one Volume, half-bonnd n 
or cheaper edition, cloth, 2Sj. 
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Barlow's Tables of Squares, Cubes, Square Hot 

Cube l^aols. Reciprocals of all Integer Numbers up to lti,<»x Post ; 
cloth, bs. 

Camus (M.) Treatise on the Teeth of Wheels, dem< 

strating the best forms which can be gi^en to Ihem for the purposf 
Machinery, such as Mill-work and Clock-work, and the art of fim 
their numbers. Translated from the French, with details of the pre 
practice of Millwrights, Engine Makers, and other Machinists, 
Isaac Hawkins. Third edition, with liplatts, 8vo, doth, 5/. 
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A Practical Treatise on the Science of Land and 

Engineering Surveyings Levelling^ Estimating Quantities ^ etc.^ with a 
general description of the several Instruments required for Surveying, 
Levelling, Plotting, etc By H. S. Merr^tt. Third edition, 41 plates 
with illustrations and tables^ royal 8yo, cloth, 12s, 6d, 

Principal Contents : 

^ Part I. Introduction and the Principles of Geometry. Part 2. Land Survejring ; com- 
prising General Observations— The Cham— Offsets Surveying by the Chain only— Surveying 
Hilly Ground — To Survey an Estate or Parish by the Chain only — Surveying with the 
Theodolite — Mining and Town Surveying— Railroad Surveying — Mapping — Division and 
Laying out of Land— Observations on JBncIosures— rPlane Trigonometry. Part 3. Levelling— 
Simple and Compound Levelling— The Level Book— Parliamentary Plan and Section- 
Levelling with a rheodolite — Gradients — Wooden Curves — ^To Lay out a Railway Curve — 
Setting out Widths. Part 4.^ Calculating Quantities generally for Estimates — Cuttings and 
Embankments — Tunnels— Brickwork — Ironwork — Timber Measuring. Part 5. Description 
and Use of Instruments in Surveying and Plotting — The Improved Dumpy Level — ^Troughton's 
Level— The Prismatic Compass — ProportionaT Compass— Box Sextant— Vernier — Panta- 
graph — Merrett's Improved Quadrant — Improved Computation Scale— The Diagonal Scale- 
Straight Edge and Sector. Part 6. Logarithms of Numbers — Logarithmic Sines and 
Co-Sines, Tangents and Co-Tangents — Natural Sines and Co-Sines — ^Tables for Earthwork, 
for Setting out Curves, and for various Calculations, etc, etc.* etc. 

Saws: the History, Development, Action, Classifica- 

tion^ and Comparison of Saws of all kinds. By Robert Grimshaw. 
With 2.2Q illustrations ^ 4to, cloth, \2s, 6d. 

A Supplement to the above; containing additional 

practical matter, more especially relating to the forms of Saw Teeth for 
special material and conditions, and to the behiaviour of Saws under 
particular conditions. With 120 illustrations^ cloth, 9J. 

A Guide for the Electric Testing of Telegraph Cables, 

By Capt. V. Hoskicer, Royal Danish Engineers, With illustrations, 
second edition, crown 8yo, cloth, 4?. dd. 

Laying and Repairing Electric Telegraph Cables. By 

Capt. V. Hoskicer, Royal Danish Engineers, Crown 8vo, cloth, 
3J. dd. 

A Pocket' Book of Practical Rules for the Proportions 

of Modern Engines and Boilers for Land and Marine purposes. By N, P. 
Burgh. Seventh edition, royal 32mo, roan, 4J. dd. 

Table of Logarithms of the Natural Numbers, from 

I to 108,000. By Charles Babbage, Esq., M.A. Stereotyped edition, 
royal 8vo, cloth, yj. dd. 

To ensure the correctness of these Tables of Loearithms, they were compared with Callett's, 
Vega's, Hutton's, Briggs', Gardiner's, and Taylor s Tables of Logarithms, and carefully read 
by nine different readers ; and further, to remove any possibility of an error remaining, the 
stereotyped sheets were hung up in the Hall at Cambridge University, and a reward offered 
to anyone who could find an inaccuracy. So correct are these Tables, that since their first 
issue in 1837 no error has been discovered. 
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The Steam Engine considered as a Heat Engine : a 

Treatise on the 'Dieory of the Steam Engine, illustrated by Diagrams, 
Tables, and Examples from Practice. By Jas. H. Cotterill, M.A., 
F.R.S., Professor of Applied Mechanics in the Royal Naval College; 
8vo, cloth, i2s,6d. 

The Practice of Hand Turning in Woody Ivory, Shell, 

etCf with Instructions for Turning such Work in Metal as may be required 
in the Practice of Turning in Wood, Ivory, etc ; also an Appendix on 
Ornamental Turning. (A book for beginners.) By Francis Campin. 
Second edition, with wood engrcevings^ crown 8vo, cloth, ds. 

Contents : 

On LAthes— Turning Tools — Turning Wood— Drillin^;^ — Screw Cuttinjg^ — ^Miscellaneous 
Apparatus and Processes — Turning Particular Fora:is — Staining— Polishing-^pinning Metals 
—Materials— Ornamental Turning, etc. 

Health and Comfort in House Building, or Ventila- 
tion with Warm Air by Self-Acting Suction Power, with Review of the 
mode of Calculating the Draught in Hot- Air Flues, and with some actual 
Experiments. By J. Drysdale, M.D., and J. W. Hayward, M.D. 
Second edition, with Supplement, with plates, demy 8vo, cloth, >js, 6d, 

Treatise on Watchwork, Past and Present. By the 

Rev. H. L. Nelthropp, M.A., F.S.A. With 32 illustrations, crown 
8vo, cloth, 6s, 6d, 

Contents : 

Definitions of Words and Terms used in Watchwork— Tools — Time— Historical Sum- 
mary—On Calculations of the Ntunbers for Wheels and Pinions ; their Proportional Sizes, 
Trams, etc. — Of Dial Wheels, or Motion Work — Length of Time of Going without Winding 
up — The Verge— The Horizontal — ^The Duplex — ^The Lever — The Chronometer — Repeating 
Watches— Keyless Watches— The Pendulum, or Spiral Spring — Compensation — Jewelling of 
Pivot Holes — Clerkenwell — Fallacies of the Trade — Incapacity of Workmen — How to Choose 
and Use a Watch, etc. 

Spons' Engineers* and Contractors^ Illustrated Book 

of Prices of Machines^ Tools^ Ironwork, and Contractors^ Material; 
and Engineers^ Directory. Third edition, 4to, cloth, 6j. 

Algebra Self-Taught. By W. P. Higgs, M.A., 

D.Sc, LL.D., Assoc Inst C.E., Author of * A Handbook of the Diflfer- 
ential Calculus,' etc. Second edition, crown 8vo, cloth, 2s. 6d, 

Contents : 

Symbols and the Signs of Operation— The Equation and the Unknown Quantity^— 
Positive and Negative Quantities — Multiplication-;-lnvolution— Exponents — Negative Expo- 
nents — Roots, and the Use of Exponents as Logarithms — Logarithms — ^Tables of Logarithms 
and Proportionate Parts — Transformation of System of Logarithms — Common Uses of 
Common Logarithms — Compound Multiplication T and the Binomial Theorem — Division, 
Fractions, and Ratio — Continued Proportion— The Series and the Summation of the Series- 
Limit o( Series— Square and Cube Roots— Equations— List of Formulse, etc. 
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JUST PUBLISHED. 

In super-royal 8vo, xz68 pp., with 3400 illustrations, in 3 Divisions, cloth, price ly, 6d. 

each ; or 1 vol., cloth, 2/. ; or half-morocco, s/. Ss, 

A SUPPLEMENT 

TO 

SPONS' DICTIONARY OF ENGINEERING, 

Edited by ERNEST SPON, Memb. Soc. Engineers. 

The success which has attended the publication of * Spons* Dictionary op 
Engineering * has encouraged the Publishers to use every effort tending to 
keep the work up to the standard of existing professional knowledge. As the 
Book has now been some years before the public without addition or revision, 
there are many subjects of importance which, of necessity, are either not 
included in its pages, or have been treated somewhat less fully than their 
present importance demands. "With the object, therefore, of remedying these 
omissions, this Supplement is now being issued. Each subject in it is treated 
in a thoroughly comprehensive way ; but, of course, without repeating the 
information already included in the body of the work. 
The new matter comprises articles upon 



Abacus, Counters, Speed 
Indicators, and Slide 
Rule. 

Agricultural Implements 
and Machinery. 

Air Compressors. 

Animal Charcoal Ma- 
chinery. 

Antimony. 

Axles and Axle-boxes. 

Barn Machinery. 

Belts and Belting. 

Blasting. Boilers. 

Brakes. 

Brick Machinery. 

Bridges. 

Cages for Mines. 

Calculus, Differential and 
Integral. 

Canals. 

Carpentry. 

Cast Iron. 

Cerpent, Concrete, 
Limes, and Mortar. 

Chinmey Shafts. 

Coal Cleansing and 
Washing. 



Coal Mining. 

Coal Cutting Machines. 

Coke Ovens. Copper. 

Docks. Drainage. 

Dredging Machinery. 

Dynamo - Electric and 
Magneto-Electric Ma- 
chines. 

Dynamometers. 

Electrical Engineering, 
Telegraphy, Electric 
Lighting and its prac- 
ticaldetails,Telephones 

Engines, Varieties of. 

Explosives. Fans. 

Founding, Moulding and 
the practical work of 
the Foundry. 

Gas, Manufacture of. 

Hammers, Steam and 
other Power. 

Heat. Horse Power. 

Hydraulics. 

Hydro-geology. 

Indicators. Iron. 

Lifts, Hoists, and Eleva- 
tors. 



Lighthouses, Buoys, and 
Beacons. 

Machine Tools. 

Materials of Construc- 
tion. 

Meters. . 

Ores, Machinery and 
Processes employed to 
Dress. 

Piers. 

Pile Driving. 

Pneumatic Transmis- 
sion. 

Pumps. 

Pyrometers. 

Road Locomotives. 

Rock Drills. 

Rolling Stock. 

Sanitary Engineering. 

Shafting. 

SteeL 

Steam Navvy. 

Stone Machinery. 

Tramways. 

Well Sinkmg. 



NOW COMPLETE. 



SPONS' ENCYCLOPEDIA 

INDUSTRIAL ARTS, MANUFACTURES, AND COMMERCE 
PRODUCTS. 

Edited nv C. G. WARNFORD LOCK, F.L.S. 
Among the more important of the subjects treated of, are t 
following : — 



Alkalies, 89 PP- . 
Allocs. Alum. 

Aspbalt. Assaying- 
Beverages, 89 pp. 29 figs. 
Blacks. 
Bleaching Powder, 15 pp. 



Fur. s pp. 
Gas, Coal, 3 pp. 

Glass, 4S pp. 77 figs. 
Graphite, 7 pp. 
Halt, 7 pp. 
Hair Manufactures. 
Hats, 26 pp. 26 ^gs. 
Honey. Hops. 

Ice, 10 pp. 14 figs. 
Indiarubber Manufac- 

lures, 23 pp. 17 figs. 
Ink, 17 pp. 

Jute Manuliictures, i r 
pp., ! 1 figs. 

Knitted Fabrics — 
Hosiery, 15 pp. 13 figs. 

Lacei 13 pp. 9 figs. 

Leather, 23pp.3tfigs, 

Linen Manufactures, 16 
pp. 6 figs. 

Manures, 21 pp. 30 figs. 

Matches, 17 pp. 38 figs. 

Mordants, 13 pp. 

Narcotics, 47 pp. 

Nuts, 10 pp. 

Oils and Fatty Sub- 
stances, 125 pp. 

Paint. 

Paper, 26 pp. 23 figs. 

Paraffin, 8 pp. o figs. 

Pearl and Coral, 8 pp. 



Candles, , ., - _ 
Carbon Bisulplude. 
Celluloid, 9 pp. 
Cements. Clay. 
Coal-tar Products, 44 pp. 

14 figs. 
Cocoa, 8 pp. 
Coffee, 32 pp. 13 figs- 
Cork, 8 pp. 17 figs- 
Cotton Manufactures, 62 

pp. 57 figs. 
Drugs, 38 pp 
Dyeing and Calico 

Printing, 28 pp. 9 figs. 
Dyestnffs, 16 pp. 
Electro -Metallurgy, 13 

PP- 
Explosives, 22 pp, 33 figs. 
Feathers. 
Fibrous Sulislances, 92 

pp. 79 figs. 
Floor-cloth, 16 

Food Preservation, 8 pp. 
Fruit, 8 
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Perfumes, i 



I pp. 



Photography, 13 pp. 

Pigments, 9 pp. 6 figs 
' P& 5"" " 
= lEnf 
pp. 8 figs. 
Rags. 

Resinous and Gum 
Substances, 75 pp. 



Silk Manufactures, g , 

II figs. 
Skins, S pp. 
Small Wares, 4 pp_ 
Soap and Glycerine, 

PP- 45 figs. 
Spices, 16 pp. 
Sponge, 5 pp. 
Starch, 9 pp. 10 figg. 
Sugar, 155 pp, I 

figs- 
Sulphur. 
Tannin, 18 pp. 
Tea, 12 pp. 
Timber, 13 pp. 
Varnish, IS pp. 
Vinegar, 5 pp. 
Wax, 5 pp. 

Wool, 2 pp. 

Woollen Manufacton 
58 pp. 39 figs. 
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